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ABSTRACT 



This report provides data on the participation of women, 
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science and engineering, and evaluate the effectiveness of such policies; The 
report consists of an introduction, five chapters, and two appendices. The 
chapters concern undergraduate enrollment, undergraduate degrees, graduate 
enrollment, graduate degrees, and science and engineering employment. The 
appendices contain technical notes and statistical tables. (SAH) 
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Foreword 



The National Science Foundation (NSF) is committed 
to increasing the participation of underrepresented groups 
both in the Foundation and in its programs supporting 
research and education in science and engineering. One 
of NSF’s strategic goals, as outlined in the Government 
Performance and Results Act Strategic Plan FY 1997— 
2003, is to “strive for a diverse, globally oriented work- 
force of scientists and engineers/’ Underpinning this goal 
is a recognition that “a diverse science and engineering 
workforce that is representative of the American public 
and able to respond effectively to a global economy is 
vitally important to America’s future.” 



This report, the 10th in a biennial series, provides data 
on the participation of women, minorities, and persons 
with disabilities in science and engineering education and 
employment. The data and analyses presented here can 
be used to track progress, inform the development of 
policies to increase participation in science and engi- 
neering, and evaluate the effectiveness of such policies. 
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Executive Summary 



This report is the 10th in a series of Congressionally 
mandated biennial reports on the status of women and 
minorities in science and engineering. Its primary purpose 
is as an information source on the participation of women, 
minorities, and persons with disabilities in science and 
engineering. 1 

Changes since the first NSF report 
on women and minorities in 1982 

Some of the findings in the first report of this series 
(NSF 1 982) — the relatively small percentages of women 
and minorities earning science and engineering degrees 
and in science and engineering employment, the con- 
centration of women and minorities in specific fields, the 
higher rates of part-time employment of women, the lower 
salaries of women and minorities, and the lower percent- 
ages of women in full professorships — still apply today. 
There has been progress, however, in several areas. 

As did the 1 982 report, the current report found that 
at all levels of education and in employment, women are 
less likely than men to choose science and engineering 
fields. Also, within science and engineering, women are 
more prevalent in some fields — psychology, social 
sciences, and biological sciences — than others. Data in 
the 1 982 and this 2000 report both indicate that men and 
women differ little in labor force participation, but that 
women were more likely than men to be employed part 
time and to be unemployed; that women doctoral scientists 
and engineers employed in educational institutions were 
less likely than men to be tenured or have the rank of full 



' Generally, the definition of scientists or engineers used in this report 
includes those who hold at least a bachelor’s degree in or are employed 
in the physical sciences; earth, atmospheric, and ocean sciences; 
agricultural sciences; biological sciences; mathematical sciences; 
computer sciences; social sciences; psychology; or engineering. 



professor — even after adjusting for age or years since doc- 
torate; and that women scientists and engineers received 
lower salaries than men. 

The current report also finds numerous similarities to 
the 1 982 report’s findings on participation of minorities 
in science and engineering. As in 1982, little difference 
exists among racial/ethnic groups in the proportion 
reporting management as their primary or secondary work 
activity, with the exception of Asians. A lower percentage 
of Asian scientists and engineers than of those from other 
racial/ethnic groups reported management as a primary 
or secondary work activity. Also, as in the 1 982 report, 
black and Hispanic faculty were less likely than white 
faculty to be full professors, even after adjusting for dif- 
ferences in age; and blacks and Hispanics earned lower 
salaries than white and Asian scientists and engineers 
within fields and within broad age categories. 

The current report found a number of areas in which 
progress has been made for women since the 1982 report 
was published. In education, both the numbers and per- 
centages of women completing high school; enrolling in 
college; and completing bachelor’s, master’s, and doctoral 
degrees in science and engineering have increased over 
time. Women are more likely than men to graduate from 
high school and to enroll in college, and are as likely as 
men to graduate from college. In 1996, women received 
close to half (47 percent) of all science and engineering 
bachelor’s degrees awarded, 39 percent of the master’s 
degrees, and 33 percent of the doctorates. Women have 
accounted for an increasing percentage of the bachelor’s 
degree recipients in all major science and engineering 
fields except mathematics and computer science. In 
science and engineering employment, women — especially 
younger women — are as likely as men to report man- 
agement as their primary or secondary work activity. 
Among older age groups, however, women are less likely 
than men to report management as their primary or 
secondary work activity. 
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Executive Summary 



Progress is also evident in the educational attainment 
of minorities. Both numbers and percentages of blacks, 
Hispanics, and American Indians completing high school; 
enrolling in college; and completing bachelor’s, master’s, 
and doctoral degrees in science and engineering have 
increased over time. On the other hand, blacks, Hispanics, 
and American Indians remain less likely than whites and 
Asians to graduate from high school, enroll in college, 
and graduate from college. Field choice among bachelor’s 
and master’s degree recipients is now similar among 
racial/ethnic groups except for Asians. Blacks, Hispanics, 
and American Indians earn roughly the same percentage 
of all science and engineering degrees as they do of non- 
science and -engineering bachelor’s degrees. 

The first Women and. Minorities in Science and 
Engineering report in 1982 did not present data on persons 
with disabilities. Each report in the series since then has 
included some data on this population. The current report 
found little difference between persons with and without 
disabilities in undergraduate major and science and 
engineering occupation and relatively few differences 
between scientists and engineers with and without disa- 
bilities in terms of salaries, percentages in management, 
percentages who are full professors, and field distribution. 
Differences do exist, however, in educational attainment 
and in science and engineering labor force participation 
rates. Students with disabilities were less likely than those 
without to graduate from high school, to enroll in college, 
and to graduate from college. Among scientists and engi- 
neers, one-third of those with disabilities were out of the 
labor force in 1997, compared with 1 1 percent of those 
without disabilities. Scientists and engineers with disa- 
bilities also had higher unemployment rates than those 
without. 

Specific concerns 

In addition to examining changes in participation since 
the 1982 report, the current report examines some specific 
concerns raised in the last few years: 

• the declining numbers and percentages of 
women in computer science, 

• the declining numbers and percentages of 
minorities in engineering, 

• the effects of challenges to affirmative action 
on the undergraduate and graduate enrollment 
of minorities in science and engineering, 

• the higher attrition rates of minorities in under- 
graduate education, and 
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♦ the paucity of data on persons with disabilities 
in science and engineering education. 

The declining numbers and percentages of 
women in computer science 

In computer science, the numbers and percentages of 
bachelor’s degrees to women have decreased in the last 
decade. Women earned 37 percent of the bachelor’s 
degrees in computer science in 1984 and 28 percent in 
1996. The number of bachelor’s degrees in computer 
science declined from 1984 to 1996 for both men and 
women, but the number of degrees awarded to women 
dropped faster than the number of degrees to men. Women 
earned a slightly lower percentage of the master’s degrees 
in computer science in 1996 than they did in 1984 (27 
and 29 percent, respectively) but a higher percentage of 
the doctoral degrees in computer science in 1996 than in 
1984 (15 and 12 percent, respectively). 

The declining numbers and percentages of 
minorities in engineering 

Minority 2 full-time first-year undergraduate enroll- 
ment in engineering decreased 5 percent from 1992 to 
1996. Black students accounted for most of the drop: Black 
full-time first-time undergraduate enrollment dropped 
16 percent from 1992 to 1996, and blacks were the only 
racial/ethnic group in which undergraduate engineering 
enrollment went down between 1996 and 1997. However, 
recently released data from the Engineering Workforce 
Commission show that black full-time first-time engi- 
neering enrollment increased between 1997 and 1998. 

The effects of challenges to affirmative 
action on the graduate enrollment of 
minorities in science and engineering 

Changes in legislation or admissions policies took 
place in California and Texas in 1997 that barred the use 
of race in graduate admissions decisions. Data from the 
National Science Foundation’s Survey of Graduate 
Students and Postdoctorates in Science and Engineering 
show no changes in patterns of total graduate science and 
engineering enrollment of blacks and Hispanics in these 
states between 1996 and 1997. 



2 Minorities include Asian, black, Hispanic, and American Indian 
students. 
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Introduction 



Overview 

This report, the 10th in a series of Congressionally 
mandated biennial publications, documents both short- 
and long-term trends in the participation of women, 
minorities, and persons with disabilities in science and 
engineering education and employment. Its primary 
purpose is as an information source; it offers no endorse- 
ment or recommendations on policies or programs. 

The report aims to examine changes in participation 
since the first report in this series was released in 1982. 
Despite the many changes that have occurred since then, 
several of the findings reported therein (NSF 1982) conti- 
nue to hold true. Among these are the relatively small 
percentages of women and minorities who earn science 
and engineering degrees and who are employed in science 
and engineering, the concentration of women and minori- 
ties in specific fields, the higher rates of part-time 
employment for women, the lower salaries earned by 
women and minorities, and the lower percentages of 
women in full professorships. 

Specific concerns 

The report also presents data related to some specific 
concerns raised in the last few years: 

• the declining numbers and percentages of 
women in computer science, 

• the declining numbers and percentages of 
minorities in engineering, 

• the effects of challenges to affirmative action 
on the undergraduate and graduate enrollment 
of minorities in science and engineering, 

• the higher attrition rates of minorities in 
undergraduate education, and 

• the paucity of data on persons with disabilities 
in science and engineering education. 



Broad demographic characteristics 
of the U.S. population 

Data on the demographic composition of the popula- 
tion are often useful in comparing the relative percentages 
of groups (men and women, various racial/ethnic groups, 
and persons with and without disabilities) participating 
in science and engineering education and employment. 
By way of background, text tables 1 and 2 provide data 
on the numbers and percentages of women, minorities, 
and persons with disabilities in the U.S. population by 
age group. In 1997, women were roughly half of the resi- 
dent population of the United States. Whites were 73 per- 
cent, blacks 12 percent, Hispanics 11 percent, Asians/ 
Pacific Islanders 4 percent, and American Indians/Alaskan 
Natives less than 1 percent of the population. Blacks and 
Hispanics constituted higher percentages of the younger 
population (those less than 25) than of the older popula- 
tion. The Census Bureau estimates that in 1994—95, about 
20 percent of the population had some form of disability 
and about 10 percent had a severe disability. 1 The percent- 
age of the population with a disability increases with age. 

Racial and ethnic categories 

In October 1997, the Office of Management and Bud- 
get (OMB) announced new government-wide standards 
for the collection of data on race and ethnicity. 2 Previously, 



1 Estimates of the proportion of the population with disabilities vary 
due to differing definitions of the term “disability.” See appendix A 
for a discussion of the limitations of estimates of the size of this group. 

2 

These new standards, published in the Federal Register as “Standards 
for Maintaining, Collecting, and Presenting Federal Data on Race and 
Ethnicity” (62 FR 5878 1-58790), superseded OMB Statistical Policy 
Directive No. 15, “Race and Ethnic Standards for Federal Statistics 
and Administrative Reporting,” which had been in place since 1977. 
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Text table 2. 

Population of the United States, by disability status and age: 1994-95 
[in thousands] 



Disability status 



Total 



Under 22 years | 22to44 1 45to54 1 55to64 1 65to79 [ 



80 and older 



Number 



Total 

Any disability 

Severe disability. 
Not severe 



Total 

Any disability 

Severe disability 

Not severe disability.. 



261,749 

53,907 

25,968 

27.938 


84,527 

8,473 

1,472 

7,001 


95,002 

14,105 

6,071 

8,035 


30,316 

7,412 

3,472 

3,939 


20,647 

7,497 

4,528 

2,969 


24,471 

11,568 

6,798 

4,769 


6,785 

4,853 

3,627 

1,225 


Percent 






100 


100 


100 


100 


100 


100 


100 


21 


10 


15 


24 


36 


47 


72 


10 


2 


6 


11 


22 


28 


53 


11 


8 


8 


13 


14 


19 


18 



NOTE: See Appendix A, Technical Notes for definition of 'severe c 

SOURCE* U S Bureau of the Census, Americans With Disabilities: 1994-95, P70-61 . 

(Washington, DC: U.S. Department of Commerce, 1997, <http://www.c8nsu^^ ■!*#>■) 
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racial/ethnic groups were identified as white, non- 
Hispanic; black, non-Hispanic; Hispanic; Asian or Pacific 
Islander; and American Indian or Alaskan Native. 

Because the old standards were in effect when the 
data for this report were collected, the racial/ethnic groups 
described in this report are those designated in the old 
standards. In text and figure references, these groups are 
referred to as white, black, Hispanic, Asian, and American 
Indian. Where data collection permits, subgroups of the 
Hispanic population are identified (e.g., Mexican, Puerto 
Rican). 

In chapters 1 to 4, data on enrollments and degrees 
by race/ethnicity are presented for U.S. citizens and 
permanent residents only. This is because some of the 
underlying surveys do not collect race/ethnicity data for 
people with temporary visas. In chapter 5 (Employment), 
no distinctions by citizenship are made. Less than 2 percent 
of employed scientists and engineers have temporary visas. 

Organization of this report 

This report is organized into five chapters. The first 
four examine differences between men and women, among 
racial/ethnic groups, and between persons with and with- 
out disabilities in four areas of science and engineering 
education: undergraduate enrollment, undergraduate de- 
grees, graduate enrollment, and graduate degrees. The fifth 
chapter examines science and engineering employment. 



Because extensive information on precollege science 
and mathematics education is available elsewhere, 3 and 
because no new data on elementary and secondary science 
and mathematics achievement and course taking have been 
released since the previous version of this report, pre- 
college science and mathematics education are not 
addressed here. Note, however, that differences (between 
men and women, among racial/ethnic groups, and between 
students with and without disabilities) in science and 
mathematics achievement, as measured by elementary and 
secondary assessment test scores and college entrance 
exams, and differences in science and mathematics course 
taking can become a basis for differences in postsecondary 
science and mathematics education, employment, and 
technological and science literacy. For a detailed expla- 
nation of differences by sex and race/ethnicity in precol- 
lege science and mathematics proficiency and coursework, 
see NSB (2000), For information on the precollege 
education of American Indians and Alaska Natives, see 
Characteristics of American Indian and Alaska Native 
Education (NCES 1997). 



3 See, for example, current National Center for Education Statistics 
reports at <http://nces.ed.gov/pubsearch/index.asp>. 
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Introduction 



New Racial/Ethnic Classifications 



The new OMB standards for collecting data on race and 
ethnicity give individuals the option of selecting one or 
more racial categories from among the following five 
racial categories: 

• American Indian or Alaska Native. A person 
having origins in any of the original peoples of 
North and South America (including Central 
America), and who maintains tribal affiliation or 
community attachment. 

• Asian. A person having origins in any of the 
original peoples of the Far East, Southeast Asia, 
or the Indian subcontinent including, for example, 
Cambodia, China, India, Japan, Korea, Malaysia, 
Pakistan, the Philippine Islands, Thailand, and 
Vietnam. 

• Black or African American. A person having 
origins in any of the black racial groups of Africa. 
Terms such as “Haitian” or “Negro” can be used 
in addition to “Black or African American.” 

• Native Hawaiian or Other Pacific Islander. A 

person having origins in any of the original 
peoples of Hawaii, Guam, Samoa, or other Pacific 
. Islands. 

• White. A person having origins in any of the 
original peoples of Europe, the Middle East, or 
North Africa. 

The standards also provide for the collection of data on 
whether or not a person is of “Hispanic or Latino” culture 
or origin. This category is defined as follows: 




• Hispanic or Latino. A person of Cuban, 
Mexican, Puerto Rican, South or Central 
American, or other Spanish culture or origin, 
regardless of race. The term, “Spanish origin,” 
can be used in addition to “Hispanic or Latino.” 

The new standards differ from the old in that: 

• Respondents may select more than one racial - 

category. | 

! 

• The Asian/Pacific Islander category was split into ; 
two separate categories: one for Asian and one : 
for Native Hawaiian or Other Pacific Islander. 

Several changes were made in terminology and 
definition: 

• The term “Alaska Native” replaces the term 

“Alaskan Native” in the American Indian or , 
Alaskan Native category, and the definition was 
expanded to include peoples of South America 
(including Central America). 

! 

• Examples of countries were included in the 

definition of Asian (e.g., China, India, Vietnam, 
Philippine Islands). j 

■ ’ i 

• The black category added “or African American.” 

• The Hispanic category added “or Latino.” ■ 

The new standards are being used in the 2000 decennial 
census; all Federal agencies are required to adopt the 
standards by January 1, 2003. For more information 
about the new standards, see OMB (1999). 



Data sources, availability, and 
reliability 

The data underlying this report come from a number 
of Federal and non-Federal sources, primarily surveys 
conducted by the National Science Foundation’s Division 
of Science Resources Studies and the National Center for 
Education Statistics. 

To the extent possible, long-term trends are examined 
herein. The availability of trend data, however, differs 
depending on the groups examined and the specific data 
series in question. For some groups and some data — for 



example, science and engineering degrees granted to 
women — longer time trend data are available; for others — 
for example, science and engineering employment — the 
time series are much shorter. Most of the data presented 
are through the year 1997, the latest available as of the 
writing of this report. 

Statistical reliability 

Some of the data sources used in this report are sample 
surveys and therefore have differing degrees of reliability. 
This report states differences in comparisons of groups 
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or in trends in the data over time only if they are statis- 
tically significant at the 95 percent confidence level (i.e., 
the reported difference could be due to chance only 5 or 
fewer times in 100). Where possible, the impact of 
nonsampling errors such as incomplete coverage and 
nonresponse has been taken into account in the report s 
analyses. For more information on the statistical reliability, 
limitations, and availability of the data presented in this 
report, see appendix A, Technical Notes. 
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Chapter 1 



Undergraduate Enrollment 



Overview 

Differences in completion of bachelor’s degrees in 
science and engineering by sex, race/ethnicity, and disabil- 
ity status are related to differences in high school com- 
pletion rates, college enrollment rates, college persistence 
and attainment rates, and choice of undergraduate major. 
In general, blacks, Hispanics, and American Indians are 
less likely than whites and Asians to graduate from high 
school, to enroll in college, and to graduate from college. 
Among those who do enroll in or graduate from college, 
however, they are about as likely as whites to choose 
science and engineering fields. Asians are more likely than 
other racial/ethnic groups to choose science and engi- 
neering fields. Similarly, persons with disabilities are less 
likely than those without disabilities to graduate from high 
school, to enroll in college, and to graduate from college; 
however, they are about as likely as those without 
disabilities to major in science and engineering. Women, 
on the other hand, are more likely than men to graduate 
from high school and to enroll in college; although they 
are as likely as men to graduate from college, they are 
less likely to choose science and engineering fields. 

High school completion 

This section looks at high school completion rates 
among people aged 25 to 29, since high school completion 
is usually a prerequisite for college enrollment. 1 

Women 

Before 1980, the educational attainment of men was 
higher than that of women at all educational levels. In the 
early 1980s women equaled men, and, by the late 1980s, 



' Educational attainment data in this report are for people between the 
ages of 25 to 29. This age range is used since some minority groups 
take longer on average to complete their bachelor’s degrees. Older 
age groups are excluded because educational attainment is typically 
lower among them. Appendix table 1-1 shows educational attainment 
hy age group, sex, and race/ethnicity. 



they surpassed men in terms of completion of a high school 
education. In 1998, women aged 25 to 29 were somewhat 
more likely than men to have graduated from high 
school — 90 percent of women versus 87 percent of men. 
(See appendix table 1-2.) 

Minorities 

Racial/ethnic differences in high school completion 
rates contribute to differences in college enrollment. Some 
of the factors that may be related to the likelihood of 
staying in school include family income, English-speaking 
ability, geographic region of residence, age, and immigra- 
tion status (NCES 1999c). 

Hispanics, blacks, and American Indians have lower 
high school completion rates than do whites, and Hispanics 
(of any race) have the lowest high school completion rates. 
In 1998, 63 percent of Hispanics aged 25 to 29 were high 
school graduates, compared to 94 percent of their white 
counterparts. Although Hispanics made gains in high 
school completion in the 1970s, their completion rates 
have changed little since 1982. (See appendix table 1-2.) 
This group’s low high school completion rates are partly 
explained, however, by the large number of foreign-bom 
Hispanics who entered the United States without a high 
school education. Among Hispanics aged 25 to 29 who 
were bom outside the 50 states and Washington, D.C., 
51 percent had completed high school compared with 
83 percent of those bom in the United States. (See text 
table 1-1.) 

Gains in high school completion by blacks in recent 
years have narrowed the educational gap between whites 
and blacks. In 1971, 82 percent of whites and 59 percent 
of blacks aged 25 to 29 had completed high school. By 
1998, 94 percent of whites and 88 percent of blacks in 
that age range had completed high school. (See appendix 
table 1-2 and figure 1-1.) 

Annual data from the U.S. Bureau of the Census’s 
Current Population Survey are not available for American 
Indians and Asians because of small sample sizes. How- 
ever, data from the decennial census indicate that, among 
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Text table 1-1. 

Percentage of 25- to 29-year-olds who had completed high 
school, by race/ethnicity and nativity: March 1998 



Text table 1-2. 

Percentage of persons 25 years old and over who had 
completed high school, by race/ethnicity: April 1990 



Nativity 


Total 2 


White, non- 
Hispanic 


Black, non- 
Hispanic 


Hispanic 


Total 1 


88.1 


93.6 


882 


62.8 


Bom outside 50 states 
and DC 


66.0 


92.6 


88.7 


51.0 


Bom in 50 states and DC... 


92.0 


93.7 


89.1 


82.7 



Race/ethnictty 



Total 

White 

Aslan/Pacific Islander 

Black 

Hispanic 

American Indian/Alaskan Native.. 



Percent 



752 

77.9 

77.5 
63.1 
49.8 

65.5 



1 Indudes a small proportion for whom country of origin is unknown. 

2 Indudes radal/ethnic groups other than those listed. 

NOTE: People bom in Puerto Rico and the U.S. territories are grouped with 

those bom in other countries. 

'V- *. 

SOURCE: U.S. Department of Commerce, Bureau of the Census, March Current 
Population Survey, 1998. 
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Figure 1-1. 

Percentage of 25- to 29-year-olds who have completed 
high school, by race/ethnicity: 1971-98 



NOTE: White, black, Asian/Pacific Islander, and American Indian/Alaskan 

Native indude persons of Hispanic origin. . ....... 



SOURCE: U.S. Department of Commerce, Bureau of the Census, Decennial 
Census. In U.S. Department of Education, National Center for 
Education Statistics, Digest of Education Statistics: 1998 
(NCES 1999-036). ' ! 
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SOURCE: U.S. Department of Commerce, Bureau of the Census, March Current 
Population Surveys, various years. 
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those 25 and older, a lower percentage of American Indians 
than of whites were high school graduates in 1990 (Pavel, 
Swisher, and Ward 1995). In that year, 66 percent of 
American Indians, compared with 78 percent of whites 
(including those of Hispanic origin), had completed 4 or 
more years of high school. (See text table 1-2.) Equal 



O 

ERiC 



percentages (78 percent) of Asians and whites aged 25 
and older in 1990 had completed 4 or more years of high 
school. 

Students with disabilities 

A higher percentage of students with disabilities than 
of those without disabilities drop out of high school. Among 
students who were eighth graders in 1988, 10 percent of 
those with disabilities and 6 percent of those without 
disabilities had dropped out of school by 1994. (See 
appendix table 1-3.) Students with disabilities were less 
likely than those without to have received a high school 
diploma by 1994 and were more likely to be enrolled in 
high school or working toward a General Education 
Development (GED) credential. Dropout and graduation 
rates vary by type of disability, with those with visual, 
hearing, or speech impairments least likely to have dropped 
out. Those with orthopedic impairments, learning 
disabilities, or “other” disabilities (including health prob- 
lems, emotional problems, mental retardation, or other 
physical disabilities) were most likely to have dropped out. 

College enrollment rates 

College enrollment rates differ between men and 
women and among the various racial/ethnic groups. Women 
are more likely than men, and whites and Asians are more 
likely than other racial/ethnic groups, to enroll in college. 
The reasons for these different rates of enrollment are 
varied, with the literature citing such factors as differences 
in academic preparation or family characteristics (that is, 
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family structure, parental education, and family income) 
(NCES 1998b). Discussion of racial/ethnic and sex 
differences in elementary and secondary education, 
especially as they relate to mathematics and science 
education, can be found in the Science & Engineering 
Indicators — 2000 (NSB 2000) as well as in several 
National Center for Education Statistics publications (e.g., 
NCES 1997a,b,c,d,f and NCES 1998a). 

Women 

Women are more likely than men to attend college. 
Among those aged 25 to 29 in 1998 who had completed^ 
high school, women were more likely than men to have 
attended college — 68 -percent of women and 63 percent 
of men had completed some college. (See appendix 
table 1 -4.) Women are also more-likely than men to enroll 
in college immediately following high school. Among 
1996 high school completers aged 16 to 24, 70 percent of 
women compared to 64 percent of men were enrolled in 
college the October after completing high school (NCES 
1999b, p. 209.) 

In 1 996, women accounted for more than half (56 per- 
cent) of undergraduate enrollment at all institutions; this 
was up slightly from 55 percent in 1990. (See appendix 
table 1 -5.) The numbers of both women and men enrolled 
in college peaked in 1992, declined for several years, then 
increased again in 1996. The numbers of first-time first- 
year students enrolled at all institutions peaked in 1991, 
dropped through 1994, and increased in 1995 and 1996. 
This upward trend in first-time first-year enrollment sug- 
gests that total enrollment may continue to increase in the 
near future. (See appendix table 1 -6.) 

Minorities 

Blacks and Hispanics are less likely than other racial/ 
ethnic groups to attend college. Among high school gradu- 
ates aged 25 to 29 in 1998, 68 percent of whites, 57 percent 
of blacks, and 52 percent of Hispanics had completed some 
college. (See appendix table 1 -4 and figure 1 -2.) 

Blacks and Hispanics were also less likely than whites 
to enroll in college immediately following high school. 
The percentages of black and Hispanic high school 
graduates who had enrolled in college the October after 
completing high school rose from 41 and 49 percent, 
respectively, in 1972-74 to 55 and 57 percent, respectively, 
in 1995-97. 2 The percentage of white high school 



’ Because both the black and Hispanic enrollment rates fluctuated 
greatly over this time period due to small sample sizes, a 3-year average 
is used. 



graduates who had enrolled in a postsecondary institution 
the October after completing high school rose from 50 per- 
cent in 1 972 to 68 percent in 1997 (NCES 1999a, p. 140). 3 

Among U.S. citizens and permanent residents, non- 
white enrollment in undergraduate programs increased 
over the last two decades, both in absolute numbers and 
as a percentage of total undergraduate enrollment. The 
number of black students rose from approximately 1 . 1 mil- 
lion in 1990 (9.5 percent of the total undergraduate enroll- 
ment) to approximately 1.4 million in 1996 (10.9 percent 
of the total undergraduate enrollment). (See appendix 
table 1-5.) Similarly, the number of Hispanic under- 
graduates grew from about 0.9 million (7.2 percent) in 
1990 to about 1 .2 million (9.8 percent) in 1996, while the 
number of American Indian students increased from 
around 95,000 (0.8 percent) to around 123,000 (1.0 per- 
cent) over the same time period. Concurrently, the number 
of Asian undergraduates grew from approximately 
507,000 (4.2 percent) to approximately 722,000 (5.8 per- 
cent). Since 1992, more than half the undergraduate 
students in each racial/ethnic group have been women. 
(See appendix table 1-5.) 



3 Due to relatively small sample sizes, NCES included American Indians 
and Asians in the total but did not list their individual completion 
rates. 



Figure 1-2. 

Percentage of 25- to 29-year old high school completers with 
some college, by race/ethnicity: 1971-98 - 

Percent 
100 . 



— * — White, non-Hispanic 
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SOURCE: U.S. Department of Commerce, Bureau of the Census, March 
Current Population Surveys, various years. 

Women, Minorities, and Persons With Disabilities in Science 
and Engineering: 2000 



BEST COPY AVAILABLE 



10 



Undergraduate Enrollment 



For all racial/ethnic groups other than white, the num- 
bers of both male and female undergraduates increased 
between 1990 and 1996. Declining enrollments for whites 
may be attributed to declines in the college-age population. 
The white college-age population (18- to 24-year-olds) 
has been steadily declining since a 1981 peak (with the 
exception of a brief upturn in 1993). (See figure 1-3.) The 
black college-age population size remained fairly constant 
from 1986 to 1996, while the Hispanic college-age popu- 
lation steadily increased. First-time first-year enrollment 
increased for men and women in all racial/ethnic groups 
between 1995 and 1996 (and for all but black women 
between 1994 and 1995) suggesting continued increases 
in total enrollment over the next several years. (See 
appendix table 1-6.) 

Students with disabilities 



Figure 1-3. 

The U.S. population aged 18 to 24 years old: October 1972 
to 1996 

Population in 
thousands 
30,000 i 





1972 1975 1978 1981 1984 1987 1990 1993 1996 



Among 1988 eighth graders who completed high 
school, students with disabilities were less likely (63 per- 
cent) than those without disabilities (72 percent) to have 
enrolled in postsecondary education by 1994. (See appen- 
dix table 1-7.) Findings from the National Education 
Longitudinal Study indicate that students with disabilities 
may be less academically prepared for college than those 
without disabilities: they were more likely to have taken 
remedial courses, less likely to have taken advanced place- 
ment courses, and had lower grade point averages and 
lower SAT scores (NCES 1999d). Among 1998 college 
freshmen, students with disabilities were more likely than 
those without to have earned Cs and Ds in high school; 
were less likely to have met the recommended years of 
high school study in mathematics, biological sciences, and 
physical sciences; and to have spent more time between 
high school graduation and entry into college (Henderson 
1999). 

Students with disabilities were roughly 6 percent of 
those enrolled in undergraduate institutions in 1996. (See 
figure 1-4.) They reported a range of disabilities — visual, 
hearing, speech, and orthopedic (mobility) impairments; 
learning disabilities; and other disabilities or impair- 
ment — signifying a range of needs and a range of special 
accommodations that may be required (SRI International 
1997). Students with learning disabilities comprised the 
largest group of students with disabilities. 

On average, undergraduate students with disabilities 
were older than those without; however, there were no 
statistically significant differences between students with 
and without disabilities in full-time enrollment or receipt 
of financial aid. About half of both were enrolled full time 
and about half of both received financial aid. (See 
O appendix table 1-8.) 

ERIC 



NOTE: Hispanics may be of any race. 

SOURCE: US. Department of Commerce, Bureau of the Census, Current 
Population Survey. " ' » >' ' " 1 ■ f 

Women, Minorities, and Persons With Disabifities in Science 

and Engineering: 2000 ' \ ; /, 



Two-year institutions 

Many of those who enroll in 2-year colleges are 
seeking certificates or associate’s degrees, but some find 
2-year colleges an inexpensive means of completing the 
first 2 years of a college education before transferring to 
a 4-year school. About 22 percent of those postsecondary 
students who entered a 2-year institution in 1989-90 
transferred to a 4-year institution (NCES 1998b). 4 

About 44 percent of all undergraduates are enrolled 
in 2-year colleges (see appendix tables 1-5 and 1-9), but 
relatively few earn associate’s degrees and few are seeking 
degrees in science and engineering. Among beginning 
students at 2-year colleges in the 1989-90 school year, 
only 24 percent had earned an associate’s or higher degree 
by 1994 (NCES 1998b) and, as discussed in chapter 2, 
only 13 percent of associate’s degrees are in science and 
engineering. Most of these degrees are in either computer 
science or engineering technologies. 

Women 

Total undergraduate enrollment in 2-year colleges 
increased in 1 996 after dropping for several years. More 
specifically, full-time enrollment of both men and women 



4 These data are from the U.S. Department of Education’s Beginning 
Postsecondary Students Longitudinal Study. See NCES (1997e) for a 
detailed discussion of transfer behavior. 
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Figure 1-4. . . 

Percentage of 1995-96 undergraduates who reported a disability, and among those with disabilities, the 

percentage reporting each disability type: 1 996 



Reported 

any 

disability 
6 % 




Did not 
report any 
disability 
94% 



Percent reporting a disability 
100 



Learning Orthopedic Other* Hearing 
*Any other health-related disability or impairment. 







NOTE: Percentages do not sum to 100 because some students reported multiple disabilities. 



SOURCE: U.S. Department of Education, National Center for Education Statistics, 1995-96 National Postsecondary Student Aid Study (NPSAS:96), in 
Students with Disabilities in Postsecondary Education: A Profile of Preparation, Participation and Outcomes (NCES 1 999-1 87). 
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in 2-year colleges, which had declined since 1992, 
increased in 1996. Women accounted for more than half 
(57 percent) of total enrollment in 2-year colleges in 1996; 
this was the same proportion as in 1990. (See appendix 
table 1-9.) 



Where Are Women Enrolled? 



Men and women differ little in terms of the Carnegie 
classification 5 of the schools in which they are enrolled: 
a little less than half of both are enrolled in 2-year 
institutions, about one-fifth are enrolled in master s 
granting (comprehensive) institutions, and a little more 
than one-tenth are in the Nation’s top (Research I) 
institutions. (See text table 1-3.) , 



5 The Carnegie classification of colleges and universities groups insti- 
tutions into clusters with similar missions and by the highest level of 
degree conferred. The 1994 Carnegie classification system comprises 
the following categories: Research universities I, Research universi- 
ties II, Doctoral universities I, Doctoral universities II, Master’s 
(comprehensive) colleges and universities I, Master’s (comprehensive) 
colleges and universities II, Baccalaureate (liberal arts) colleges I, Bac- 
calaureate colleges II, Associates of arts colleges, and Specialized in- 
stitutions (The Carnegie Foundation for the Advancement of Teaching 
1994). 



ERIC 



Minorities 

Higher percentages of Hispanic and American Indian 
undergraduates than of other racial/ethnic groups are 
enrolled in 2-year colleges — 54 percent of Hispanics and 
52 percent of American Indians compared with 46 percent 
of blacks, 45 percent of Asians, and 42 percent of whites. 
(See appendix tables 1-5 and 1-9.) 

The number of Asians, blacks, Hispanics, and Ameri- 
can Indians (both men and women) enrolled in 2-year 
institutions has been increasing since 1990. The number 
of white women enrolled in 2-year institutions has been 
declining since 1992, while the number of white men in- 
creased slightly in 1996 after dropping from 1992 to 1995. 

Students with disabilities 

Students with disabilities are more likely to enroll in 
2-year colleges than those without disabilities. Of 1988 
eighth graders who were enrolled in postsecondary edu- 
cation by 1994, approximately 45 percent of those with 
disabilities enrolled in public 2-year institutions compared 
with 33 percent of those without disabilities (NCES 1 999d, 
p. 30). Type of disability makes little if any difference in 
the choice of 2-year versus 4-year institutions, except for 
those with orthopedic impairments, who are more likely 
to enroll in 4-year institutions. (See appendix table 1-7.) 
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Undergraduate Enrollment 



Text table 1 -3. ^ ••*- ' — - ^ 

Undergraduate enrollment at all academic institutions, by sex and Carnegie classification: fall 1996 



Sex 


Total 


Research 1 


Research II 


Doctorate 

granting 


Compre- 

hensive 


Engineering 


Liberal arts 


2-year 

institutions 


Other 


Total 


100.0 


11.7 


4 2 


7.6 


20.6 


0.4 


0.3 


44.1 


3 2 


Women 


100.0 


10.6 


3.8 


7.4 


21.2 


02 


0.7 


45.0 


3.1 


Men 


100.0 


13.1 


4.7 


7.0 


19.8 


0.7 


7.7 


42.9 


02 



SOURCE: Tabulations by National Science Foundation/Division of Science Resources Studies: data from U.S. Department of Education, National 
Center for Education Statistics, Integrated Postsecondary Education Data System, Completions Survey. 
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Where Are Minorities Enrolled? 



Racial/ethnic groups differ greatly in the types of insti- 
tutions in which undergraduates enroll. For example, 
Asians are far more likely than other groups to enroll 
in Research I institutions: 21 percent of Asian under- 
graduates versus 7 to 12 percent of other racial/ethnic 
groups are enrolled in Research I institutions. Black 
and Hispanic undergraduates have the lowest percent- 
ages enrolled in Research I institutions. Higher percent- 
ages of black and white undergraduates than of other 
groups are enrolled in comprehensive and liberal arts 
institutions American Indian and Hispanic under- 
graduates are the most likely of the racial/ethnic groups 
to enroll in 2-year institutions. (See text table 1-4.) 



The majors chosen by students with disabilities 
attending 2-year institutions differed relatively little from 
those of their counterparts without disabilities: 33 percent 
of students with disabilities and 36 percent of the general 
population majored in science, mathematics, engineering, 
or technology (SRI International 1 997, p. II-8). 

Four-year colleges and universities 

More than half (56 percent) of all undergraduates, and 
almost three-fourths (73 percent) of full-time under- 
graduates, were enrolled in 4-year colleges in 1996. (See 
appendix tables 1-5 and 1-10.) The number of students 
enrolled in 4-year institutions increased in 1995 and 1996 
after having dropped for several years. 

Women 

The number of women enrolled at 4-year insti- 
tutions — both total and full time — increased in 1996, while 
the number of men decreased. Women were 55 percent of 



all undergraduate students at 4-year institutions 
in 1996, up from 53 percent in 1990. (See appendix 
table 1-10.) 

Minorities (U.S. citizens and permanent 
residents) 

A majority of black (54 percent), Asian (55 percent), 
and white (58 percent) undergraduate students were 
enrolled in 4-year institutions in 1996. (See appendix 
tables 1-5 and 1-10.) Although the numbers of white men 
and white women enrolled in 4-year institutions have been 
declining since the early 1990s, the numbers of Asian, 
black, Hispanic, and American Indian men and women 
enrolled in 4-year institutions have been increasing — with 
one exception. The number of black men enrolled in 4-year 
institutions, which rose in the early 1990s, stayed fairly 
constant between 1993 and 1996. 

The numbers of first-time first-year undergraduate 
students enrolled at 4-year institutions increased in both 
1995 and 1996. (See appendix table 1-11.) The increases 
occurred among men and women of all racial/ethnic 
groups, again with the exception of black men. The number 
of first-time first-year undergraduate black men dropped 
slightly in 1995, but increased again in 1996; it did not, 
however, regain its 1994 level. 

Field choice 

The Higher Education Research Institute at the 
University of Califomia-Los Angeles annually conducts 
a survey of freshmen in 4-year colleges and universities. 
These data show a large difference between men and 
women, but little difference by race/ethnicity (with the 
exception of Asians), in intentions to major in science 
and engineering. In 1 998, about one-third of white, black, 
Hispanic, and American Indian freshmen and 43 percent 
of Asian freshmen intended science and engineering 
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Text table 1 -4. “ ' 

Undergraduate enrollment at all academic institutions, by race/ethnicity and Carnegie classification: fall 1996 



Race/ethnicity 


Total 


Research 1 


Research II 


Doctorate 

granting 


Compre- 

hensive 


Engineering 


Liberal arts 


2-year 

institutions 


Other 


Total 


100.0 


11.7 


4.2 


7.6 


20.6 


0.4 


8.3 


44.1 


3.2 


White, non-Hispanic 


100.0 


12.0 


4.8 


7.8 


20.6 


0.4 


8.8 


42.5 


3.1 


Asian/Pacific Islander 


100.0 


21.4 


3.6 


6.6 


16.4 


0.4 


3.8 


45.4 


2.4 


Black, non-Hispanic 


100.0 


7.4 


2.6 


7.3 


23.3 


0.3 


9.4 


46.2 


3.3 


Hispanic 


100.0 


7.6 


1.8 


6.2 


19.9 


0.6 


6.5 


53.8 


3.6 


American Indian/Alaskan Native 


100.0 


9.7 


4.5 


6.5 


18.1 


0.2 


5.3 


52.4 


3.2 



SOURCE: Tabulations by National Science Foundation/Division of Science Resources Studies; data from U.S. Department of Education, National Center 
for Education Statistics, Integrated Postsecondary Education Data System, Completions Survey. 
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majors (NSB 2000). White, black, Hispanic, and American 
Indian freshmen differed little in their choice of field — 
roughly equal percentages of each group intended majors 
in the natural sciences, social sciences, and engineering. 
Black and Asian freshmen, though, were more likely than 
other groups to plan majors in math and computer sciences, 
and Asian freshmen were more likely than other groups 
to plan majors in engineering. Within each racial/ethnic 
group, women were less likely than men to intend to major 
in science and engineering. 

Students with disabilities are as likely as students 
without disabilities to choose science and engineering 
majors at 4-year institutions. Among those in 4-year 
colleges in 1993, about 30 percent of both the general 
population and of students with disabilities majored in 
science, mathematics, engineering, or technology (SRI 
International 1997). Similarly, among undergraduates in 
the 1995-96 school year, roughly equal percentages of 
students with and without disabilities were majoring in 
science and engineering. (See appendix table 1-12.) 

Engineering enrollment 

Unlike other fields, engineering programs generally 
require students to declare a major as freshmen (NSB 2000). 
Data on engineering enrollments and degrees are available 
from the Engineering Workforce Commission’s annual 
survey of accredited engineering schools throughout the 
United States. These data provide information on trends 
in total and first-time engineering enrollment by sex and 
by race/ethnicity. Overall, total undergraduate engineering 
enrollment increased in 1997 following steady declines 
from 1993 through 1996. 
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Women 

Women were 19 percent of total undergraduate enroll- 
ment in engineering programs in 1997, up from 15 percent 
a decade earlier. (See appendix table 1-13.) They were a 
slightly higher percentage (20 percent) of full-time first- 
year engineering enrollment. (See appendix table 1-14.) 
The numbers of women enrolled in undergraduate engi- 
neering programs increased every year from 1989 to 1997, 
while the number of men declined every year between 
1990 and 1996, with the exception of 1992. 

Minorities 

Enrollment of white students in engineering followed 
the general pattern of total undergraduate engineering 
enrollment , decreasing from 1987 through 1996 and rising 
in 1997, but the trends for other racial/ethnic groups 
followed different patterns. Hispanic, American Indian, 
and Asian enrollment in engineering generally increased 
between 1987 and 1997. Black enrollment in engineering 
peaked in 1993 and dropped in 3 of the 4 years from 1994 
to 1997. Blacks were the only racial/ethnic group in which 
undergraduate engineering enrollment went down from 
1996 to 1997; the decrease was, however, less than 1 per- 
cent. (See appendix table 1-13.) Moreover, recently re- 
leased data from the Engineering Workforce Commission 
show an 8.4 percent increase in black engineering 
enrollment between 1997 and 1998 (NACME 1999). 

The percentages of undergraduates enrolled in engi- 
neering programs who are Hispanic, American Indian, and 
Asian increased from 1987 to 1997, while the percentage 
of whites decreased. The percentage of blacks rose from 
1987 to 1993, but remained relatively constant from 1994 
through 1997. (See figure 1-5.) 
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Percentage distribution of minority undergraduate 
engineering students, by race/ethnicity: 1987-97 

Percent 




& — Asiany Hispanic 

Pacific Islander 

Black, non*Hispanic — O — American Indian/ 

Alaskan Native 

SOURCE: Engineering Workforce Commission of the American Association of 
Engineering Societies, special tabulations. 
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Undergraduate persistence and 
attainment 

Two sources of data, the U.S. Bureau of the Census’s 
Current Population Survey (CPS) and the National Center 
for Education Statistics’s Beginning Postsecondary 
Students Longitudinal Study (BPS), provide information 
on the undergraduate persistence and attainment of women 
and minorities. The March supplement to the CPS provides 
estimates of long-term trends in the educational attainment 
of the U.S. population. 

BPS provides data on the persistence toward and com- 
pletion of bachelor’s degrees of undergraduate students. 
This survey followed a group of students first enrolled in 
undergraduate institutions in the 1989-90 school year 
through 1994. The data permit comparisons of differences 
by sex, race/ethnicity, and disability status in persistence 
toward a bachelor’s degree. This survey found that some 
of the factors related to persistence include: 

• age (those entering postsecondary education 
at younger ages are more likely to complete a 
bachelor’s degree in 5 years than those entering 
at older ages); 



• enrollment status (those who initially enroll 
on a full-time basis are more likely to complete 
their degree than those enrolled part time); 

• socioeconomic status and parents’ education 
(as these increase, so does likelihood of com- 
pletion); and 

• level of first institution (those who begin 
undergraduate programs in 4-year institutions 
are more likely to complete their degree than 
those who begin in 2-year institutions) (NCES 
1998b). 

Women 

Women and men are about equally likely to graduate 
from college. Among those who were aged 25 to 29 in 
1998 and who had completed high school, 32 percent of 
women and 30 percent of men had earned a bachelor’s 
degree or higher. (See appendix table 1-15.) 

Women are more likely than men to complete a 
bachelor’s degree within 5 years. Among students who 
entered a bachelor’s degree program in 1989, 50 percent 
of women compared to 41 percent of men had earned a 
bachelor’s degree by spring 1994. (See text table 1-5.) 
Additionally, a higher percentage of men (3 1 percent) than 
of women (26 percent) had earned no degree and were no 
longer enrolled toward a bachelor’s degree five years later. 

Minorities 

Blacks and Hispanics are less likely than whites to 
graduate from college. Among those who were aged 25 to 
29 in 1998 and who had completed high school, 18 percent 
of blacks, 16 percent of Hispanics, and 34 percent of 
whites had earned bachelor’s degrees or higher. (See 
appendix table 1-15 and figure 1-6.) Small sample sizes 
in the CPS do not permit reporting of data on the educa- 
tional attainment of Asians and American Indians. 

Black and Hispanic students are less likely than white 
and Asian students to complete a bachelor’s degree within 
5 years. Forty-eight percent of white students, 47 percent 
of Asian students, 34 percent of black students, and 32 per- 
cent of Hispanic students who entered a bachelor’s degree 
program in 1989 had earned their degree by spring 1994. 
Thirty-seven percent of both black and Hispanic students, 
compared with 27 percent of white students and 26 per- 
cent of Asian students, had earned no degree and were no 
longer enrolled in a bachelor’s program in 1994. (See text 
table 1-5.) 
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Text table 1-5. 

Percentage distribution of 1989-90 beginning postsecondary students seeking bachelor's degrees, by persistence 
toward and completion of bachelor's and other degrees as of spring 1 994, by sex and race/ethnicity 



Sex and race/ethniclty 


Completed a degree 


Still enrolled for 
bachelor's 2 


No degree, no longer 
enrolled toward 
bachelor's 3 


Completed 

bachelor's 


Completed 
associate's 1 


Completed 
certificate 1 


Sex 






• 




■ 


Men 


41.3 


4.8 


2.7 


20.3 


30.9 


Women 


50.3 


5.4 


4.0 


14.6 


25.7 


Race/ethnicity 












White, non-Hispanic 


48.1 


4.9 


3.3 


16.6 


27.0 


Asian/Pacific Islander 


48.8 


5.3 


0.6 


21.8 




Black, non-Hispanic 


34.3 


7.3 


3.6 


18.0 


36.8 


Hispanic 


32.4 


3.5 


5.4 


22.1 


36.6 


American Indian/Alaskan Native 


- 


- 




- 





1 1ncludes only students who are no longer working toward a bachelor's degree but who had completed another type of degree or award. 

2 Indudes students who had completed another type of degree or award but are still woridng toward a bachelor's degree. 

3 Includes students who are no longer enrolled and students who are still enrolled but who are no longer working toward a bachelor's degree. 

= Insufficient number of cases. 



KEY: 

NOTE: 



Details may not add to totals due to rounding. 



SOURCE: U.S. Department of Education, National Center for Education Statistics, The Condition of Education 1998, Supplemental Table 12-1 
(NCES 98-013). 
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Figure 1-6. 

Percentage of 25- to 29-year old high school completers who 
had completed college, by race/ethnicity: 1971-98 



SOURCE: U.S. Department of Commerce, Bureau of the Census, March Current 
Population Survey, various years. 
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Small sample sizes in both the CPS and BPS do not 
permit reporting of data on the undergraduate persistence 
and attainment of American Indian students. Data from 
the National Collegiate Athletic Association Division I 
colleges and universities in 1996, however, indicate that 
American Indians had the lowest graduation rate at these 
institutions of any racial/ethnic group (Wilds and Wilson 
1998). American Indian students are disproportionately 
likely to be single parents, have dependents, be financially 
independent of their parents, and enroll part time part 
year — all characteristics associated with reduced likeli- 
hood of degree completion (NCES 1998a). 

Students with disabilities 

Students with disabilities are less likely than those 
without disabilities to be enrolled in a bachelor’s degree 
program or to have completed a bachelor’s degree within 
5 years. Fifty- three percent of students with disabilities 
who were enrolled in the 1989-90 academic year were 
still enrolled or had attained a degree by 1994 compared 
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with 64 percent of those without disabilities. (See appendix 
table 1-16.) Conversely, a higher proportion of those with 
disabilities (47 percent) than of those without (36 percent) 
had left college without earning a degree. 
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Chapter 2 



Undergraduate Degrees 



Overview 

Analyzing historical trends on the participation of 
women and minorities in science and engineering educa- 
tion helps in understanding their current rates of partici- 
pation in science and engineering employment. Currently 
employed scientists and engineers include recent degree 
recipients as well as those who earned degrees 40 to 50 
years ago. Although comparable data on science and 
engineering degrees are not available 40 to 50 years back, 
data on science and engineering bachelor’s, master’s, and 
doctoral degrees to women are available from 1966 to 
1 996. For racial/ethnic groups, comparable data are availa- 
ble only from 1985, and comparable annual data are availa- 
ble only from 1989. Even with these limited time series, 
though, it is possible to see the extremely small percent- 
ages of women and minorities earning degrees in science 
and engineering in years past. However, both the numbers 
and percentages of women and minorities earning science 
and engineering degrees at all levels (associate’s, bache- 
lor’s, master’s and doctorate) have increased over time. 

Associate’s degrees 

About half of entering undergraduate students are 
seeking either an associate’s degree or a certificate. After 
5 years, however, only 24 percent have actually earned 
such a degree or a higher level degree (NCES 1998b). In 
all, only 13 percent of associate’s degrees are awarded in 
science and engineering. Although associate’s degrees are 
the terminal degree for some, others continue their 
education and subsequently earn higher degrees. About 
13 percent of 1995 and 1996 science and engineering 
bachelor’s degree recipients had previously earned 
associate’s degrees. (See text table 2-1.) 

Women 

The number of associate’s degrees in science and 
engineering awarded to women rose from 18,282 in 1983 
to 21,070 in 1996; concurrently, the number awarded to 



men dropped from 6 1 ,2 1 8 to 46,750. (See appendix table 
2- 1 .) Women earned 3 1 percent of the associate’s degrees 
in science and engineering in 1996, up from 23 percent in 
1983. In 1996, they earned at least 45 percent of the asso- 
ciate’s degrees awarded in computer science, biological 
sciences, physical sciences, psychology, social sciences, 
and interdisciplinary sciences, but only 1 3 percent of those 
in engineering and 1 4 percent in engineering technologies. 
The largest increases from 1 983 to 1 996 in the numbers 
of associate’s degrees awarded to women were in biologi- 
cal sciences, psychology, social sciences, and interdisci- 
plinary or other sciences. (See appendix table 2-1 .) 

The largest numbers of science and engineering 
associate’s degrees are awarded in computer science and 
engineering technologies. From 1 983 to 1 996, the number 



Text table 2-1. 

Percentage of academic year 1995 and 1996 science and 
engineering bachelor's graduates who had previously 
earned associate's degrees, by sex, race/ethnicity, and 
disability status: 1997 



Total 


13 2 


Women 


13.7 


Men ;. 


12.7 


White, non-Hispanic 


13.4 


Asian/Pacific Islander 


11.5 


Black, non-Hispanic 


11 2 


Hispanic 


14.5 


American Indian/Alaskan Native 


19.7 


Persons without disabilities 


12.8 


Persons with disabilities 


23.3 



NOTE: The only statistically significant difference between groups is for 

persons with and without disabilities. 



SOURCE: National Science Foundation, Survey of Recent College Graduates, 
1997. 
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of associate’s degrees in computer science awarded to wo- 
men and men followed similar patterns. (See figure 2-1.) 
Associate’s degrees in engineering technologies decreased 
for men but increased slightly for women in 1996. 

Minorities 1 

In 1996, blacks earned 9 percent of the associate’s 
degrees awarded in science and engineering, Hispanics 
earned 8 percent, Asians 5 percent, and American Indians 
1 percent; in contrast, whites earned 73 percent. (See text 
table 2-2.) Hispanics and American Indians, as noted in 
chapter L are more likely than other groups to enroll in 
2-year colleges. 

The number of associate’s degrees in science and 
engineering increased for Asian, black, and American 
Indian students and decreased for white and Hispanic 
students from 1995 to 1996. (See appendix table 2-2.) 
The number of associate’s degrees in computer science 
increased for blacks and American Indians and decreased 



' Data refer to U.S. citizens and permanent residents only. 



Figure 2-1 . 

Associate's degrees in computer science, by sex: 1983-96 



Number 




SOURCE: Tabulations by National Science Foundation/Division of Science 
Resources Studies; data from U.S. Department of Education, 

National Center for Education Statistics, Integrates Postsecondary 
Education Data System, Completions Survey. 
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Text table 2-2. 

Percentage distribution of associate's degrees, by race/ethnicity and field: 1996 



Field 


Total 


U.S. citizens and permanent residents 


Nonresident 

aliens 


White, non- 
Hispanic 


Asian/Pacific 

Islander 


Black, non- 
Hispanic 


Hispanic 


American 

Indian/ 

Alaskan 

Native 


Other/ 

unknown 


All fields 


100.0 


74.6 


4.2 


9.1 


72 


1.0 


2.1 


1.9 


Science and engineering, total 


100.0 


73.1 


4.9 


9.0 


8 2 


1.2 


1.9 


1.7 


Mathematics 


100.0 


57.9 


13.6 


4.7 


14 2 


1 2 


2.0 


6.3 


Computer science 


100.0 


66.3 


5.6 


11.8 


10.0 


1.4 


2.3 


2.6 


Physical sciences 


100.0 


65.5 


10.1 


6.5 


6.6 


1.7 


4.1 


0.1 


Earth, atmospheric, and ocean sciences 


100.0 


64.6 


4.1 


5.6 


1.5 


0.0 


2.6 


1.5 


Agricultural sciences 


100.0 


90.7 


0.3 


0.9 


3.9 


2.1 


1.2 


0.6 


Biological sciences 


100.0 


65.4 


10.4 


5.5 


10.7 


2.0 


3.1 


2.9 


Psychology 


100.0 


69.1 


3.6 


9.3 


11.3 


2.7 


2.1 


2.0 


Social sciences 


100.0 


59.1 


6.3 


11.0 


13.2 


3.8 


2.7 


3.9 


Engineering 


100.0 


73.1 


72 


6.6 


6.5 


0.5 


2.6 


3.4 


Science technologies 


100.0 


72.8 


6.2 


11.1 


5.6 


0.2 


2.9 


1.0 


Engineering technologies 


100.0 


75.8 


4.1 


6.6 


7.9 


0.7 


1.9 


1.0 


Other science and engineering technologies.. . 


100.0 


82.2 


4.0 


13.5 


0.2 


0.2 


0.0 


0.0 


Interdisciplinary or other sciences 


100.0 


76.6 


4.6 


10.4 


6.0 


0.8 


0.5 


1.0 



SOURCE: Tabulations by National Science Foundation/Division of Science Resources Studies; data from U.S. Department of Education, National Center for 
Education Statistics, Integrated Postsecondary Education Data System, Completions Survey. 
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for all other racial/ethnic groups in 1996. The number of 
associate’s degrees in engineering technologies decreased 
for all racial/ethnic groups in 1996. 



science and engineering and in non-science and -engineer- 
ing fields have been increasing since 1 966. (See appendix 
table 2-4.) 



Minority women 

In 1996, minority women earned a larger proportion 
of associate’s degrees in science and engineering awarded 
to their respective racial/ethnic groups than did white 
women. Women earned 48 percent of the science and engi- 
neering associate’s degrees awarded to American Indians, 
38 percent of those to blacks, 34 percent of those to His- 
panics, and 33 percent of those to Asians. (See appendix 
table 2-3.) In contrast, women earned only 29 percent of 
the science and engineering associate’s degrees awarded 
to whites. 

In many fields, women earned well over half of the 
associate’s degrees in science and engineering awarded 
to their respective racial/ethnic group. In each racial/ethnic 
group, women earned more than half of the associate’s 
degrees in the biological sciences, psychology, and the 
social sciences. In the physical sciences, black, American 
Indian, and Asian women earned half of the associate’s 
degrees awarded to their racial/ethnic groups. In computer 
science, women earned more than half of the associate’s 
degrees awarded to blacks, Hispanics, and American 
Indians. 

Persons with disabilities 

As noted in the previous chapter, students with dis- 
abilities are more likely to enroll in 2-year colleges than 
those without disabilities. Similarly, persons with disabil- 
ities are more likely than those without to earn associate’s 
degrees prior to earning a bachelor’s degree. Among 1 995 
and 1 996 science and engineering bachelor’s degree recip- 
ients, 23 percent of persons with disabilities, compared 
with 13 percent of those without disabilities, had previ- 
ously earned associate’s degrees. (See text table 2-1 .) 

Bachelor’s degrees 

Bachelor’s degrees are the most prevalent degree in 
science and engineering, accounting for more than three- 
quarters of all degrees awarded in science and engi- 
neering — 384,674 degrees out of 507,217 total science 
and engineering degrees (NSF 1999). 

Historically, about one-third of all bachelor’s degrees 
are earned in science and engineering fields. With only a 
few exceptions, the numbers of bachelor’s degrees in both 



Women 

The number of bachelor’s degrees in science and engi- 
neering awarded to women has increased each year since 
1 966 (with the single exception of 1 988), reaching 181,333 
in 1996. (See appendix table 2-5.) The number of bache- 
lor’s degrees in science and engineering awarded to men 
has fluctuated around 200,000 since 1 976. (See figure 2-2.) 
Women earn more bachelor’s degrees in non-science and 
-engineering fields than do men. In fact, women have 
received more than half of all bachelor’s degree awarded 
in non-science and -engineering fields since at least 1966 
and 59 percent in 1996. (See appendix table 2-6.) 

Women account for nearly half of all science and 
engineering bachelor’s degree awards. The percentage 
of bachelor’s degrees in science and engineering earned 
by women, which had held fairly constant in the early to 
mid-1980s at 38 to 39 percent, has been steadily increasing 
since then, and reached 47 percent in 1996. (See appendix 
table 2-6.) 



Figure 2-2. 

Bachelor’s degrees awarded in science and engineering 
(S&E) fields and in non-S&E fiel ds, by sex: 1966-96 




[ 



SOURCE: Tabulations by National Science Foundation/Division of Science 
Flesources Studies; data from U.S. Department of Education, 
National Center for Education Statistics, Integrated Postsecondary 
Education Data System, Completions Survey. 
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Women have received an increasing share of the 
bachelor’s degrees awarded in all major science and engi- 
neering fields except mathematics and computer science. 
(See appendix table 2-6.) In engineering, for example, 
women earned less than 1 percent of the bachelor’s degrees 
in 1966 but 18 percent in 1996. In mathematics, women 
have earned 46 to 47 percent of the bachelor’s degrees 
awarded since 1985. In computer science, the proportion 
of female bachelor’s degree recipients reached a high of 
37 percent in 1984 and dropped to 28 percent in 1996. 
During the 1987-96 period, the number of bachelor’s 
degrees awarded in computer science declined for both 
men and women. (See figure 2-3.) 

A dissimilarity index was constructed to measure the 
amount of similarity or dissimilarity in the distributions 
of men and women by bachelor’s degree field. 2 In 1966, 
the dissimilarity index was 25.6, indicating that 25.6 per- 
cent of women would have to switch their bachelor’s 
degree field in order to match the distribution of fields 
for male bachelor’s degree recipients. By 1996, the 
dissimilarity index was 15.2. (See appendix table 2-6.) 

In 1996, women earned nearly three-quarters of the 
bachelor’s degrees awarded in psychology (73 percent), 
and over half of those in the biological sciences and in 
most social sciences. They earned 46 percent of the bach- 
elor’s degrees in mathematics, 43 percent in chemistry, 
and 40 percent in the agricultural sciences. Women earned 
approximately a third of the bachelor’s degrees in astron- 
omy (37 percent), earth sciences and ocean sciences 
(35 percent in each), economics (30 percent), computer 
science (28 percent), and chemical engineering (32 per- 
cent). On the other hand, women earned less than 20 per- 
cent of the bachelor’s degrees awarded in aerospace engi- 
neering, electrical engineering, mechanical engineering, 
physics, and atmospheric sciences in 1996. (See appendix 
table 2-7.) 

Minorities 

The number of science and engineering bachelor’s 
degrees earned by whites leveled off in the 1990s, and the 
number of non-science and -engineering bachelor’s 
degrees earned by whites decreased from 1994 to 1996. 
(See appendix table 2-8.) In sharp contrast, the numbers 
of bachelor’s degrees earned by Asians, blacks, Hispanics, 



2 The dissimilarity index is calculated as the sum of the absolute 
difference between the percentage of female bachelor’s degree 
recipients earning degrees in each field and the percentage of male 
bachelor’s degree recipients earning degrees in each field divided 
by 2. 




National Center for Education Statistics, Integrated Postsecondary | 
Education Data System, Completions Survey. 
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and American Indians in both science and engineering 
and non-science and -engineering fields increased each 
year from 1989 to 1996. 

Blacks, Hispanics, and American Indians earn roughly 
the same percentages of science and engineering bach- 
elor’s degrees as of non-science and -engineering degrees. 
Blacks earned 7 and 8 percent of science and engineering 
and non-science and -engineering bachelor’s degrees, 
respectively, in 1996. Hispanics earned 6 percent of both; 
American Indians earned 0.6 percent of both. Both the 
numbers and percentages of degrees in science and in 
engineering earned by nonwhite racial/ethnic groups have 
risen since 1989. (See figure 2-4 and appendix table 2-9.) 

With the exception of Asians, for whom almost half 
of all bachelor’s degrees received are in science and engi- 
neering, about one-third of bachelor’s degrees earned by 
each racial/ethnic group are in science and engineering. 
(See text table 2-3.) The field distribution of these science 
and engineering bachelor’s degrees differs by racial/ethnic 
group. 

Blacks earned higher percentages of the bachelor’s 
degrees awarded in the social sciences (especially 
sociology where they earned 15 percent of all bachelor’s 
degrees), psychology, and computer science than they did 
of bachelor’s degrees in other science and engineering 
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Figure 2-4. 

Bachelor's degrees in science and engineering per thousand 
20- to 24-year-olds, by race/ethnicity of U.S. citizens and 
permanent residents: 1989-96 




1992 1993 

Year 



1996 



-Asian/Pacific 

Islander 

-White 



-American Indian/ 

Alaskan Native 
•Black 



-Hispanic 



SOURCES: Tabulations by National Science Foundation/Division of Science 
Resources Studies; data from U.S. Department of Education, 
National Center for Education Statistics, Integrated Postsecondary 
Education Data System Completions Survey and U.S. Department 
of Commerce, Bureau of the Census, Current Population Survey. 
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fields; they earned relatively lower percentages of agri- 
cultural science and engineering degrees. (See appendix 
tables 2-9 and 2-10.) The percentage of engineering bach- 
elor’s degrees earned by blacks rose from 3 percent in 
1989 to 5 percent in 1996. The percentage of agricultural 
science bachelor’s degrees earned by blacks remained at 
around 2 percent from 1989 to 1996. (See appendix tables 
2-8 and 2-9.) 

Asians earned higher percentages of the bachelor’s 
degrees awarded in computer science, biological sciences 
(especially biochemistry and cell and molecular biology), 
and engineering (especially electrical engineering); they 
earned lower percentages of agricultural science, most 
social sciences, and psychology degrees. Their share of 
degrees in all of these fields, with the exception of the 
agricultural sciences, has been increasing since 1989. (See 
appendix table 2-9.) 

Hispanics earned roughly 5 to 7 percent of bachelor’s 
degrees in most science and engineering fields, but only 
3 percent of bachelor’s degrees in the agricultural sciences 
and 2 percent of bachelor’s degrees in earth, atmospheric, 
and ocean sciences in 1996. They earned the highest 
percentage of degrees in microbiology (10 percent) and 
industrial engineering (10 percent). Their share of degrees 
in all major fields except biological sciences has been 
increasing since 1989. (See appendix table 2-9.) 
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Undergraduate Degrees 



American Indians earned between 0.4 and 0.8 percent 
of the bachelor’s degrees awarded in the various science 
and engineering fields in 1996. They earned the highest 
percentages of degrees in the agricultural sciences (0.8 per- 
cent) and social sciences (0.7 percent). They earned the 
lowest percentages in mathematics, computer science, and 
engineering (0.4 percent of each). (See appendix table 2-9.) 

A dissimilarity index was constructed to measure the 
amount of similarity or dissimilarity in the distributions 
of racial/ethnic groups by bachelor’s degree field. 3 The 
dissimilarity index is highest for Asians — 17.5 percent of 
Asians would have to switch their bachelor’s degree field 
to match the - field distribution of white bachelor^ degree 
recipients — but is decreasing over time. (See appendix 
table 2-8.) The index is lowest for Hispanics — 1 .8 percent 
would have to switch their bachelor’s degree field to match 
the field distribution of white bachelor’s degree recipients. 



3 The dissimilarity index is calculated as the sum of the absolute 
difference between the percentage of degree recipients in a particular 
racial/ethnic group earning degrees in each field and the percentage of 
white degree recipients earning degrees in each field divided by 2. 



Minority women 

Within each racial/ethnic group in 1996, women repre- 
sented a lower percentage of bachelor’s degrees in science 
and engineering than in non-science and -engineering. In 
contrast to white and Asian women, however, black, 
Hispanic, and American Indian women earned more than 
half of the bachelor’s degrees in science and engineering 
awarded to their respective racial/ethnic group in 1996. 
(See text table 2-4.) 

Persons with disabilities 

Data on participation of persons with disabilities in 
undergraduate and graduate education are seriously limited 
for several reasons: 

1 . Differing operational definitions of “disabil- 
ity” have been used; these include a wide range 
of physical and mental conditions. Different 
sets of data have used different definitions and 
thus are not comparable. 

2. Data about disabilities are frequently not in- 
cluded in comprehensive institutional records. 
Concerns about confidentiality often inhibit 
collection or dissemination by institutions of 
data on disabilities. 



Where Minorities Earn Their Degrees 



Some colleges and universities educate a dispropor- 
tionate share of undergraduates who are members of 
racial/ethnic minorities. For example, America’s 
Historically Black Colleges and Universities (HBCUs) 
continue to play an important role in educating and 
producing black science and engineering bachelor’s 
degree recipients. The percentage of blacks awarded 
bachelor’s degrees in science and engineering in 1996 
who earned them at HBCUs was 3 1 percent, up slightly 
from 28 percent in 1990. (See appendix table 2-11.) 
About two-thirds of the 25 institutions that awarded the 
largest number of science and engineering bachelor’s 
degrees to black males and females were HBCUs. (See 
appendix table 2-12.) 

Hispanics are likely to earn bachelor’s degrees from 
colleges and universities in regions of the country where 
they are most concentrated: California, Texas, and Puerto 
Rico. (See appendix table 2-13.) Puerto Rico awarded 
21 percent of the science and engineering bachelor’s 
degrees received by Hispanics in 1990 and 15 percent 
in 1996. (See appendix table 2-14.) 



Like Hispanics, American Indians earn bachelor’s 
degrees from colleges and universities where their 
population is concentrated: California, Oklahoma, and 
Colorado. (See appendix table 2-15.) Almost all of the 
science and engineering bachelor’s degrees awarded to 
American Indians come from non-Tribal colleges. Tribal 
colleges and universities (TCUs), first established in the 
late 1960s, are academic institutions created and 
chartered, for the most part, by one or more tribes (NCES 
1998a). As of 1998, there were 30 TCUs which are 
located for the most part on Indian reservations. Only 
six TCUs are 4-year colleges or universities; the rest are 
2-year schools. Of the six TCUs that offer bachelor’s 
degrees, two offer bachelor’s degrees in science and 
engineering — one offers courses of studies in social 
sciences, and the other in agricultural sciences. (See 
appendix table 2-16.) The number of American Indians 
being awarded both bachelor’s and associate’s degrees 
in science and engineering increased from 1990 to 1996. 
(See appendix tables 2-16 and 2-17.) 
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Text table 2-4. 

Percentage of bachelor's degrees earned by women, by field and by race/ethnicity of U.S. citizens and permanent 
residents: 1996 



Field 


Total 


White, non- 
Hispanic 


Asian/ 

Pacific 

islander 


Black, non- 
Hispanic 


Hispanic 


American 

Indian/ 

Alaskan 

Native 


Other/ 

unknown 


Total all fields 


55.9 


54.3 


55.9 


672 


622 


62.0 


53.1 


Total science and engineering 


47.8 


45.9 


48.1. 


63.0 


55.0 


54.6 


- 46.4 


Engineering.. 


18.3 


16.3 


212 


36.4 


22.8 


21.7 


152 


Sciences 


532 


51.0 


562 


66:1 


61.3 


58.4 


- v 51 2 


Physical sciences 


362 


33.1 


42.6 


57.1 


44.0 


28.0 


282 


Earth, atmospheric, and ocean sciences 


362 


36.0 


30.6 


46.0 


44.1 


37.0 


33.9 


Mathematical sciences 


44.5 


44.3 


41.0 


51.6 


43.1 


39.7 


39.4 


Computer science 


27.4 


222 


31.8 


47.9 


34.9 


352 


258 


Rinlnniral 


57.7 


55.7 


572 


79.7 


63.5 


60.7 


V V 52.4 


Agricultural sciences 


44.4 


43.3 


60.3 


66.9 


57.8 


46.8 


418 


Social sciences 


482 


45.5 


56.9 


60.7 


55.9 


54.8 


50.8 


Psychology 


74.1 


72.9 


762 


802 


81.7 


83.0 


68.9 


Non-science and -engineering 


60.0 


58.5 


63.5 


692 


662 


65.7 


56.6 



NOTE: RaciaVethnic categories are as designated on the survey form. These categories include U.S. citizens and foreign citizens on permanent 

visas (i.e., resident aliens who have been admitted for permanent residency). <■ 



SOURCE: Tabulations by National Science Foundation/Division of Science Resources Studies; data from U.S. Department of Education, National • £ * _____ . 

CentBr for Education Statistics, integrated Postsecondary Education Data System, Completions Survey. r ' ' /■' 
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3. The information on persons with disabilities 
gathered from surveys is often self-reported. 
Typically, respondents are asked if they have 
a disability and to specify what kind of 
disability it is. The resulting data therefore 
reflect individual decisions to self-identify and 
not objective measures. 

Although the National Science Foundation (NSF) 
collects data on the disability status of scientists and engi- 
neers in most of its surveys and uses common definitions 
among its surveys, these cover people who have earned at 



least a bachelor’s degree in science and engineering or who 
are employed in science and engineering. NSF does not 
collect data on individuals in precollege education or under- 
graduate education. The National Center for Education 
Statistics does collect data for those levels of education, 
but in many instances does not include measures of 
disability status. It has already been noted that colleges 
and universities do not maintain data in their central 
records that identify students with disabilities. Therefore, 
enrollment and degree data collected from colleges and 
universities are not reported by disability status. 
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Undergraduate Degrees 



Availability of Institutional Data on 
Students With Disabilities 



Tolhe extent that institutions maintain data on students 
with disabilities at all. they are only for those students 
who identify themselves to the institution as having a 
disability. The basis for identification is varied: 28 per- 
cent of the academic institutions surveyed in a recent 
study by the National Center for Education Statistics 
included students to whom services or accommodations 
were provided; 38 percent included students who 
provided* verification of their disabilities, regardless 
of whether services or accommodations were provided; 
22 percent included students who identified themselves 
to the disability services office or coordinator, regard- 
less of verification or provision of services; and 12 per- 
cent included students who had been reported to the 
disability services office or coordinator, regardless of 
contact with them. 

The majority of academic institutions do not maintain 
records of students with disabilities in their general 
student record system. About 70 percent of the institu- 
tions maintain records of students with disabilities in 
the disability support services office, and most of those 
maintain only paper records. About 9 percent of insti- 
tutions maintain no records at all on students with 
disabilities. Only about one-fifth maintain records of 
students with disabilities in their general student record 
system and thus would easily be able to report data on 
students with disabilities through existing National 
Center for Education Statistics data collections, which 
rely on the general student record system (NCES 1999). 
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Chapter 3 



Graduate Enrollment 



Overview 

Total graduate enrollment in degree-granting institu- 
tions in all disciplines increased 3.9 percent from 1992 to 
1996 (NCES 1999). In contrast, graduate enrollment in 
science and engineering feH 2 percent from 1996 to 
1997 — the fourth consecutive drop since 1993. This drop 
in graduate enrollment is attributable to the decline in the 
number of white graduate students (both men and women). 
Although the numbers of black, Hispanic, and American 
Indian graduate students (both men and women) are on 
the rise, their increase does not counter the decline caused 
by dwindling numbers of white graduate students. 

Transition to graduate school 

Women 

As of the mid-1990s, women and men pursued 
graduate study after the science and engineering bachelor’s 
degree in roughly equal proportions. Among science and 
engineering bachelor’s degree recipients in academic year 
1995, 22 percent of women and 20 percent of men were 
enrolled full time in 1997. (See text table 3-1.) 

Minorities 1 

Asian science and engineering bachelor’s degree 
recipients are more likely to continue on to graduate school 
than their counterparts from all other racial/ethnic groups, 
including whites. Other racial/ethnic groups have com- 
parable levels of participation in graduate study following 
the bachelor’s degree. Among science and engineering 
bachelor’s degree recipients in academic year 1995, 
29 percent of Asians were enrolled full time in graduate 
school by April 1997, compared to between 20 and 2 1 per- 
cent of whites, blacks, Hispanics and American Indians. 
(See text table 3-1.) 



' Data refer to U.S. citizens and permanent residents only. 










Persons with disabilities 

Persons with disabilities, who constituted 2.6 percent 
of the academic year 1995 bachelor’s science and engi- 
neering graduates, were more likely than those without 
disabilities to enroll part time in graduate school. Among 
1995 science and engineering bachelor’s degree recipients, 
16 percent of those with disabilities were part-time stu- 
dents in 1997 compared with 8 percent of those without 
disabilities. (See text table 3-1.) 1995 science and engi- 
neering bachelor’s degree recipients with disabilities were 
also less likely to be employed — 22 percent were not 
employed in 1997 compared to 14 percent of those without 
disabilities. 

Enrollment trends 

Women 

In 1997, 55 percent of the graduate students in all fields 
were women (Syverson and Bagley 1999) as were 40 per- 
cent of the graduate students in science and engineering 
fields. The number of women enrolled in science and engi- 
neering graduate programs increased from 94,396 in 1980 
to 162,029 in 1997. (See figure 3-1.) Gains were largest in 
the 1980s and have been more modest in recent years. From 
1980 to 1997, the number of women graduate students 
increased in all science and engineering fields. The number 
of men enrolled in graduate science and engineering 
programs peaked in 1992 and has declined each year since. 

Over the past two decades, the percentage of graduate 
students who are women has increased both in science 
and engineering as a whole and in each major science and 
engineering field. (See figure 3-2.) In 1980, 29 percent of 
science and engineering graduate students were female; 
this proportion had risen to 40 percent in 1997. 

In some fields — engineering, computer science, and 
agricultural sciences — the number of female graduate 
students generally continues to increase. Within the last few 
years, however, enrollment of both women and men has 
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Text table 3-1. 

Enrollment, degree attainment, and employment status for the academic year 1995 science and engineering bachelor's degree 
recipients: April 1997 



Sex, race/ethnitity, and 
disability status 


Total 

Number 


Enrollment status, April 1997 


Degree attainment, 
April 1997 


Employment status, April 1997 


Full-time 

student 


Part-time 

student 


Not 

student 


Attained an 
MA or higher 
by April 30, 
1997 


Not attained 
an MAor 
higher by 
April 30, 
1997 


Employed 

full-time 


Employed 

part-time 


Not 

employed 


Percent 


Percent 


Percent 




Total 


353,000 


21.2 


1 

! 87 


70.1 


2.2 


97.8 


73.8 


11.7 


14.5 


Sex 




















Women 


172,500 


22.3 


9.3 


68.4 


1.5 


98.5 


69.3 


13.6 


17.1 


Men 


180,500 


20 2 


8.2 


71.7 


2.9 


97.1 


78.1 


9.8 


12.1 


Race/ethnicity 




















White, non-Hispanic 


269,300 


20.3 


8.1 


71.7 


2.1 


97.9 


74.9 


11.9 


13.2 


Asian/Padfic Islander 


33,500 


29.3 


9.1 


61.7 


4.8 


95.2 


64.7 


7.3 


27.9 


Black, non-Hispanic 


23,200 


20.9 


11.1 


68.1 


1 2 


98.8 


73.3 


12.4 


14.3 


Hispanic 


24,200 


20.7 


12.4 


66.9 


1.3 


98.7 


73.9 


14.1 


12.0 


American Indian/ 




















Alaskan Native 


2,900 


21.5 


14.6 


63.9 


2.6 


97.4 


77.6 


13.5 


8.9 


Disability status 




















Persons without disabilities 


343,700 


21.3 


8.5 


70.2 


2.2 


97.8 


74.0 


11.6 


14.3 


Persons with disabilities 


9,300 


16.9 


16.0 


67.1 


3.6 


96.4 


64.9 


13.5 


21.5 



NOTES: Because of rounding, details may not add to totals. Percents calculated on unrounded data. 



SOURCE: National Science Foundation/Division of Science Resources Studies 1997 SESTAT Integrated Data Files. 
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dropped in several fields. In the physical sciences, for 
example, enrollment of both sexes has been declining since 
the early 1990s. Because the rate of decline has been larger 
for men, the percentage of physical science graduate students 
who are women has increased. (See appendix tables 3-1 to 
3-3.) For example, in 1993, 9,202 women were enrolled in 
graduate physical sciences programs representing 26 percent 
of total graduate physical sciences enrollment. In 1997, 
8,851 women were enrolled in graduate physical sciences 
programs, but they were 28 percent of all graduate physical 
sciences enrollment. Similar declines in numbers, but 
increases in percentages, occurred in mathematics and — 
more recently — in the biological sciences. 

The percentage of first-year science and engineering 
graduate students who are women is on the rise. In 1980, 
30 percent of full-time first-year science and engineering 
graduate students were female, compared to 41 percent 



in 1997. (See appendix table 3-4.) Again, most of this 
increase can be attributed to a decline in the number of 
men among first-year students since 1992. Male full-time 
first-year science and engineering graduate student 
enrollment dropped 17 percent between 1992 and 1997 
(from 52,696 to 43,550), while the number of women 
declined only 2 percent — from 30,438 to 29,963 — over 
the same period. 

Minorities (U.S. citizens and permanent 
residents) 

Across all disciplines, the numbers of Asian, black, 
and Hispanic graduate students increased between 1996 
and 1997, rising by 1 percent, 4 percent, and 3 percent, 
respectively. The number of American Indian graduate 
students held steady from 1996 to 1997 (Syverson and 
Bagley 1999). 
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Figure 3-1 . 

Science and engineering graduate students, by sex: 1980-97 




SOURCE: National Science Foundation/Division of Science Resources Studies, 
Survey of Graduate Students and Postdoctorates in Science and 
Engineering. 
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In science and engineering, the numbers of black, 
Hispanic, American Indian, and Asian graduate students 
have increased since 1 982 (the first year for which data by 
race/ethnicity are available). (See figure 3-3 .) Black science 
and engineering graduate students rose in number from 
10,388 in 1982 to 19,363 in 1997, Hispanics from 7,724 in 
1982 to 14,988 in 1997, American Indians increased from 
909 in 1982 to 1,599 in 1997, and Asians from 8,170 in 
1982 to 26,078 in 1997. (See appendix table 3-5.) The 
number of white science and engineering graduate students 
also increased over that time period — from 215,264 in 1982 
to 227,936 in 1997. Although white graduate enrollment 
in science and engineering increased in absolute terms 
between 1982 and 1997, it dropped 11 percent over the 
last 4 years from a peak of 256,859 in 1993. 

From 1982 to 1997, the percentage of graduate stu- 
dents who are black, Hispanic, American Indian, or Asian 
increased in science and engineering as a whole as well 
as in each major science and engineering field. The pro- 
portion of black science and engineering graduate students 
increased from 4 percent in 1982 to 6 percent in 1997, 
Hispanics from 3 to 5 percent, American Indians from 0.3 
to 0.5 percent, and Asians from 3 to 8 percent. Concur- 
rently, the proportion of graduate students who are white 
declined from 79 percent in 1982 to 74 percent in 1997. 




SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Graduate Students and Postdoctorates in Science and Engineering. 
Women, Minorities, and Persons With Disabilities in Science and Engineering: 2000 
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Figure 3-3. 

U.S. citizen and permanent resident science and engineering 
graduate students, by race/ethnicity of minority students: 
1982-97 




SOURCE: National Science Foundation/Division of Science Resources Studies, 
Survey of Graduate Students and Postdoctorates in Science and 
Engineering. 
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Improved reporting of race/ethnicity, evidenced by the 
decline in the number of students of “unknown race/ 
ethnicity,” could account for some of the reported increase 
in nonwhite students. Specifically, the percentage of 
graduate students of unknown race/ethnicity declined from 
12 percent in 1982 to 6 percent in 1997. (See appendix 
table 3-5.) 

Data on the number of science and engineering gradu- 
ate students by sex and race/ethnicityjointly are available 
only as far back as 1994. For the 4 years for which data 
are available, the numbers of black, Hispanic, and Ameri- 
can Indian men and women enrolled as graduate science 
and engineering students increased. (See appendix table 
3-8.) The number of Asian women also increased, while 
the numbers of white men, white women, and Asian men 
dropped. Women in each racial/ethnic group account for 
higher percentages of psychology graduate students and 
lower percentages of mathematics, computer science, and 
engineering graduate students than do men in their 
respective racial/ethnic group. (See text table 3-2.) 



Text table 3-2. 

Percentage of total science and engineering graduate students, by citizenship, race/ethnicity, sex and field: 1997 



Field 


Total 


U.S. citizens and permanent residents 


Temporary 

residents 


White, non- 
Hispan'ic 


Asian/ Pacific 
Islander 


Black, non- 
Hispanic 


Hispanic 


American 

Indian/Alaskan 

Native 


Other/ 

unknown 




Men 


Science and engineering, total 


60.3 


322 


3.9 


2.0 


1.9 


0.2 


2.7 


17.3 


Sciences, total 


53.3 


30.6 


3.1 


2.1 


1.8 


02 


2.4 


13.1 


Physical sciences 


71.5 


372 


3.4 


1.6 


1.6 


0.1 


22 


25.4 


Earth, atmospheric, & ocean sciences.... 


62.7 


43.8 


1.7 


0.7 


1.6 


0.3 


2.3 


12.3 


Mathematical sciences 


64.9 


31.8 


3.7 


2.1 


1.5 


0.2 


2.6 


222 


Computer sciences 


72.6 


302 


8.5 


2.1 


1.4 


0.1 


4.8 


25.4 


Agricultural sciences 


61.6 


39.3 


1.4 


0.9 


2.0 


0.3 


1.6 


16.1 


Biological sciences 


49.9 


30.6 


32 


1.4 


1.6 


02 


12 


102 


Psychology 


29.2 


21.3 


1.0 


1.7 


1.6 


02 


2.0 


1.4 


Social sciences 


50.7 


302 


1.9 


3.3 


2.3 


0.3 


22 


10.4 


Engineering 


81.5 


37.4 


6.3 


1.9 


2.1 


0.2 


32 


292 








Wc 


imen 




Science and engineering, total 


39.7 


23.7 


2.5 


2.7 


1.8 


0.2 


1.9 


6.9 


Sciences, total 


46.7 


282 


2.8 


3.3 


22 


02 


22 


72 


Physical sciences 


28.5 


13.4 


1.9 


1.4 


0.9 


0.1 


1.0 


9.7 


Earth, atmospheric, & ocean sciences.... 


37.3 


272 


1.1 


0.7 


1.1 


02 


i:4 


4.9 


Mathematical sciences 


35.1 


182 


2.6 


1.8 


1.0 


0.1 


1.3 


102 


Computer sciences 


27.4 


8.7 


4.6 


1.5 


0.6 


0.0 


12 


102 


Agricultural sciences 


38.4 


26.3 


12 


1.0 


1.3 


02 


1.3 


7.0 


Biological sciences 


50.1 


30.7 


4.0 


2.4 


1.9 


02 


12 


9.0 


Psychology 


70.8 


51.6 


2.6 


5.1 


42 


0.4 


4.6 


24 


Social sciences 


49.3 


29.9 


2.1 


52 


2.7 


0.3 


2.3 


6.7 


Engineering 


18.5 


82 


1.8 


0.9 


0.6 


0.1 


02 


6.1 



SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Graduate Students and Postdoctorates in Science and Engineering. 
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Trends in Enrollment of Minorities in California and Texas 



In California and Texas, changes in legislation 2 or 
admissions policies 3 that barred the use of race in 
graduate admissions decisions were passed in 1995 and 
1996 (Claiborne 1997, Pressley 1997). These changes, 
which first went into effect for the classes admitted in 
fall 1997, had no apparent effect on the graduate 
enrollment of blacks, Hispanics, or American Indians 
in science and engineering programs in those states. 
(See appendix tables 3-6 and 3-7.) The policies would 
be expected to have the-greatest effect in public 
Carnegie Research I institutions because these 
institutions are most likely to have selective admissions 
and would be subject to state laws and policies. 

Figure 3-4 shows, for example, that in California’s 
public Carnegie Research I institutions, the number of 
black science and engineering graduate students has 
remained relatively constant since 1994. The number 



2 Hopwood v. Texas 78 F.3d, 932 (5th Cir. 1996), cert, denied, 116 

S. Ct. 2581 (1996). v 

3 The Regents of the University of California Policy Ensuring Equal 
Treatment Admissions (SP-1), approved July 20, 7995 



Figure 3-4. 

Black and Hispanic graduate science and engineering 
students in public Research I institutions in California: 
1990-97 



of Hispanic students rose until 1995 and dropped only 
slightly in 1996 and 1997. By way of comparison, 
enrollment of black and Hispanic graduate students in 
science and engineering in non-Research I institutions 
(primarily the private ones) in California has been 
increasing since at least 1990. (See appendix table 3-6.) 

All Research I institutions in Texas are public. Fewer 
than 4,000 graduate students were enrolled in science 
and engineering programs in these institutions in 1997. 
(See appendix table 3-7.) Of these, only 46 graduate 
students were black, 164 Hispanic, and 7 American 
Indian. The number of black graduate science and engi- 
neering students has remained relatively constant since 
1992.. (See figure 3-5.) The number of Hispanic stu- 
dents rose by 13 percent between 1996 and 1997 (fol- 
lowing a 14 percent decrease between 1995; and 1996). 

In interpreting these data, note that changes in admis- 
sions policy would be expected to affect first-year 
enrollment in particular. Such changes may have 
occurred in California and Texas but are not discernible 
from the data presented here, which are for total 
graduate enrollment only. - 




Figure 3-5. 

Black and Hispanic graduate science and engineering 
students in public Research I institutions in Texas: 
1990-97 
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SOURCE: National Science Foundation/Division of Science Resources 
Studies, Survey of Graduate Students and Postdoctorates in 
Science and Engineering. 



SOURCE: National Science Foundation/Division of Science Resources 
Studies, Survey of Graduate Students and Postdoctorates in 
Science and Engineering. 
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Graduate Education at Minority-serving Institutions 



Historically Black Colleges and Universities (HBCUs) 
play an important role in the science and engineering 
education of black students (Pearson 1998). Black 
students completing their undergraduate education at 
HBCUs are more likely than those from other schools 
to attend graduate school and to complete doctoral 
degrees in science and engineering (see chapter 4). 
HBCUs also account for a substantial share of black 
science and engineering graduate students, enrolling 17 
percenTof all black graduate students in science -and 
engineering fields. (See appendix table 3-9.) These 
institutions account for higher percentages of black 
enrollment in some fields, notably the agricultural 
sciences (38 percent of airblack graduate students in 
this field), physical sciences (30 percent), and biological 
sciences (27 percent) in 1997. 

Unlike HBCUs, the institutions classified as Hispanic- 
serving Institutions (HSIs) are constantly changing. The 
Higher Education Act, Title III, Section 316, states that 
an HSI must: 

• be a public or other nonprofit institution; 

• provide a bachelor’s degree or at least a 2-year 
program acceptable toward a degree; 

• be accredited by an accrediting agency or asso- 
ciation recognized by the Secretary of Education; 

• have a high enrollment of needy students; 



Top 10 Institutions Enrolling Asian, Black, 
Hispanic, and American Indian Graduate 
Students in Science and Engineering 



The top institutions enrolling minority graduate 
students in science and engineering reflect the regional 
demographics of minority populations. Five of the top 
institutions enrolling Asian graduate students are in 
California. The top institutions enrolling Hispanic 
graduate students are in Puerto Rico, California, Texas, 
and Florida — all states with high concentrations of 
Hispanics in their population. Of the top 10 institutions 
with the largest numbers of black graduate students, 6 
are Historically Black Colleges and Universities and 
all but 2 are located in the South. Five of the top institu- 
tions enrolling American Indians are in Oklahoma or 
California, states with high concentrations of American 
Indians in their population. (See text table 3-3.) 



• have low average educational and general 
expenditures; 

• have at least 25 percent Hispanic undergraduate 
full-time equivalent student enrollment; 

• provide assurances that not less than 50 percent 
of its Hispanic students are low-income indi- 
viduals and first-generation college students; and 

• provide assurances that an additional 25 percent 
of its Hispanic students are low-income indi- 
viduals or first-generation college students. 4 

Among the top 50 institutions enrolling Hispanic gradu- 
ate students in science and engineering in 1997, 16 were 
designated as HSIs in 1996. (See appendix table 3-10.) 
A majority of the top 50 are in Puerto Rico, Florida, 
Texas, and California. Puerto Rican institutions enroll 
12 percent of all Hispanic graduate science and engi- 
neering students, 21 percent of all Hispanic graduate 
students in the physical sciences, and 28 percent of all 
Hispanic graduate students in agricultural sciences. (See 
appendix table 3-11.) 

Few Tribal Colleges and Universities offer graduate 
programs; none had graduate students in science and 
engineering in 1997. 



The Higher Education Act of 1965, Title III, Section 316 (PL 89- 
329), as amended and 20 U.S.C. 1059c. 

Persons with disabilities 

Data are not available on trends in graduate enrollment 
for students with disabilities. The reason for this is that 
the National Science Foundation’s Survey of Graduate 
Students and Postdoctorates in Science and Engineering 
does not collect data on students with disabilities. More- 
over, data on disabilities do not tend to be included in 
comprehensive institutional records; and, if they are, such 
information is likely to be kept confidential as a means of 
providing special services to students. 

The National Center for Education Statistics through 
its National Postsecondary Student Aid Study collects data 
on disability status from a sample of graduate students. 5 Data 
from the most recent survey reveals that about 3 percent 



5 The survey defines students with disabilities as those who reported 
having one or more of the following conditions: a specific learning 
disability, a visual handicap, hard of hearing, deafness, a speech 
disability, an orthopedic handicap, or a health impairment. 
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Text table 3-3. 

The top 10 universities enrolling Asian, black, Hispanic, and American Indian graduate students in science 
and engineering: 1993-97, ranked by number of graduate students in 1997 



Academic institution 


1993 


1994 


1995 


1996 


1997 


Asian/Pacific Islander 












University of California, Los Angeies 


619 


755 


800 


703 


614 


Stanford University 


501 


511 


562 


606 


577 


University of Houston 


577 


479 


447 


487 


553 


University of California at Berkeley 


423 


493 


538 


547 


523 


University of Southern California 


630 


535 


495 


532 


522: 


San Jose State University 


730 


757 


650 


446 


441 


University of HawaS at Manoa 


329 


299 


311 


350 


390 


George Mason University 


267 


300 


328 


338 


372 


Massachusetts Institute of Technology 


320 


347 


351 


383 


367 


Rutgers, the State University of New Jersey 


282 


281 


291 


225 


339 


Black 










• 


Howard University 


444 


491 


477 


507 


524 


Southern University A & M, All Campuses 


172 


221 


292 


334 


323 


North CaroSna Central University 


95 


90 


105 


257 


320 


Clark Atlanta University 


275 


321 


297 


297 


285 


Chicago StatB University.... 


351 


260 


299 


268 


259 

. . . • + * • ■ ■ ; 


Jackson State University 


217 


225 


223 


238 


232 

\ .1: • . . 


1 University of Michigan » :... 


237 


T '219 


222 


. . 244 


;■ • 232 v .■ 


Georgia Institute of Technology 


258 


260 


228 


216 


;,.:z3o:;' , r 


North Carofew A&T State University 


146 


218 


244 


v > 251 


{ ;^;,23047 7;M., 






179 


190 


220 


' : -i 222\ : S ' 


Hispanic 










1.4 ’ , J' ' Y-V. \ ^ % 


University of Puerto Rico, Rio Piedras Campus 


1093 


850 


811 


798 


848 


University of Puerto Rico, Mayaguez Campus 


345 


332 


400 


519 


- 517- 


Florida International University.... 


248 


309 


332 


321 


349> 


Caribbean Center for Advanced Studies 


178 


202 


324 


320 


31?-;; 


University of Texas at El Paso 


166 


172 


191 


230 


• 21fU.^ . - • 


Texas A&M University.. 


\ .190 


182 


: 190 


223 




California State University at Los Angeles 


*-■ 131 


•14? 


168 


195 


'V iaeV: 7^ ■ 


University of Cafifomia, Los Angeles 


: : 140 




196 


.182 




Unhrarsfty of California at Berkeley .7....^ 


. v a-198 




179 


, {188 


;v 

■, . ■ V’ -■ - , i- _ 


/Texas A&M Universfi^W^ 


’«■> t. .*-• *.< * 


: 1 ; >^?7 


132 


^'7 . -131 


7 1 * 


American Indiartf Alaskan Native ' ' . ' 






• : ■ 4 




« we? /r s ■ ’ 


Oklahoma State University.-/... 


'^-.^■^25* 


J/ 33 


. -XpA 5 


7. ' - V- /48 


1 ■; 


- University of Oklahoma...........^ 


45 


V'V'aO: 


7 * ^ si 


54 

^ 4 


7 ' : 


. University of California at Davis 


\ 


. ’* r >4 


V- 


/ 17 


- 


Northern Arizona University 


-7 ■ v” 26 


27 


24 


28 




University of Washington.. 


18 


19 


25 


28 


* '28.-/.'. v-4 . 


University of Cafifomia, Los Angeles 


16 


24 


25 


25 




University of Colorado : 


25 


17 


17 


30 




University of Kansas. 


9 


10 


8 


28 


28- 


University of New Mexico 


18 


16 


19 


20 


26 


University of Cafifomia at Berkeley 


16 


23 


24 


22 


24 



SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Graduate Students and Postdoctorates in Science 
and Engineering. 
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of graduate students studying in all fields — science and 
engineering as well as non-science and -engineering — 
reported a disability in 1996. (See appendix table 3-12.) 

Students with disabilities are about as likely to be 
enrolled full time as those without disabilities. In 1996, 
34 percent of students with disabilities and 32 percent of 
those without were enrolled full time in graduate and first- 
professional programs. 6 (See appendix table 3-12.) 

Field choices 

Women 

Women accounted for roughly half or more than half 
of all graduate students in some science fields: in 1997, 
for example, 71 percent of the graduate students in psy- 
chology were women, as were 50 percent in the biological 
sciences, and 49 percent in the social sciences. (See fig- 
ure 3-2.) Between 27 percent and 38 percent of the 
graduate students in most other science fields — physical 
sciences; earth, atmospheric, and ocean sciences; math- 
ematical sciences; computer sciences; and agricultural 
sciences — were female. In contrast, however, fewer than 
20 percent of the graduate students in engineering were 
women. 

Virst-professional programs include those in chiropractic medicine, 
medicine, dentistry, optometry, osteopathic medicine, pharmacy, 
podiatry, and veterinary medicine. 



Minorities 

The field distributions of science and engineering 
graduate students for the various racial/ethnic groups are 
quite different. Larger percentages of black, Hispanic, and 
American Indian students, as well as of white students, 
were in the social and behavioral sciences compared to 
Asian students in 1997. More specifically, half or more 
of black, Hispanic, and American Indian students and 
40 percent of white students were in psychology or the 
social sciences compared with 20 percent of Asian students. 
On the other hand, larger percentages of Asian graduate 
students than of other groups were in engineering and 
computer science. (See text table 3-4.) 

Persons with disabilities 

There are substantial variations in graduate field 
choice based on disability status. Smaller percentages of 
graduate students with disabilities than of those without 
disabilities were in the life and physical sciences and in 
engineering, computer science, and mathematics in 1996. 
Roughly the same proportions of graduate students with 
and without disabilities were in the social and behavioral 
sciences and in many non-science and -engineering fields. 
On the other hand, a much higher percentage of students 
with disabilities than of those without disabilities were 
enrolled in graduate health programs. (See figure 3-6 and 
appendix table 3-13.) 



Text table 3-4. 

Percentage distribution among fields of science and engineering graduate students, by citizenship and race/ethnicity: 1997 



Science and engineering field 



Citizenship and raca/ethnidty 


S&E total 


Physical 

sciences 


Earth, 

. atmo- 
spheric, 
and ocean 
sciences 


Mathe- 

matics 


Computer 

science 


Agri- 

cultural 

sciences 


Biological 

sciences 


Psychol- 

ogy 


Social 

sciences 


Engineer- 

ing 


Total 


100.0 


7.6 


3.6 


4.1 


8.8 


2.9 


14.0 


13.0 


21.1 


24.8 


Temporary residents 


100.0 


11.0- 


2.5 


5.6 


13.0 


2.8 


11.3 


2.0 


14.9 


36.9 


U.S. citizens and permanent residents 


100.0 


6.5 


3.9 


3.6 


7.5 


2.9 


14.9 


16.6 


23.1 


20.9 


White, non-Hispanic 


100.0 


6.9 


4.6 


3.7 


6 2 


j 34 


15.4 


17.0 


22.7 


20 2 


Asum/Parific Islander 


100.0 


6.3 


1.6 


4.0 


18.0 


i 1.2 


17.2 


7.3 


13.2 


31 .3 


Black, non-Hispanic 


100.0 


4.9 


1.1 


3.4 


6.7 


! 

1.2 


112 


18.8 


37.9 


14.8 


Hispanic 


100.0 


5 2 


2.7 


2.8 


4.8 


2.7 


132 


20.6 


29.1 


18.8 


American Indian/Alaskan Native 


100.0 


4.4 


5.1 


2.7 


3.8 


j 3.9 


12.4 


21.3 


31.6 


14.9 


Other/unknown race/ethnirity 


100.0 


5.3 


2.8 


3.4 


12.5 


i 1.8 


11.1 


18.4 


20.7 


23.8 



SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Graduate Students and Postdoctorates in Science and Engineering. 



Women, 



2000 



ERIC 



45 



Women, Minorities , and Persons With Disabilities in Science and Engineering: 2000 



33 



Figure 3-6. 

Field distribution of graduate students, by disability status: 1996 
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SOURCE: U.S. Department of Education, National Center for Education Statistics. 1995-96 National Postsecondaiy Student Aid Study, data analysis system. 
Women, Minorities, and Persons With Disabilities in Science and Engineering: 2000 



Enrollment status 

Women 

Regarding enrollment status (full- versus part-time 
enrollment), the proportions of men and women are about 
equal. In 1997, 68 percent of female and 72 percent of 
male graduate students in the sciences were enrolled full 
time. In engineering, 67 percent of women and 65 percent 
of men were enrolled full time. (See appendix table 3-14.) 

Minorities 

There is little variation by racial/ethnic group in full- 
versus part-time science and engineering graduate enroll- 
ment of U.S. citizens and permanent residents. Roughly 
60 percent to 65 percent of each racial/ethnic group were 
enrolled full time; the single exception to this was 
American Indian students, 70 percent of whom were 
enrolled full time. (See appendix table 3-15.) 

Persons with disabilities 

Students with disabilities 7 are about equally likely to 
be enrolled full time in all fields as those without disabili- 
ties. In 1996, 34 percent of students with disabilities and 

7 The source (U.S. Department of Education, National Center for 
Education Statistics, 1995-96 National Postsecondary Student Aid 
Study) defines students with disabilities as those who reported that 
they had one or more of the following conditions: a specific learning 
disability, a visual handicap, hard of hearing, deafness, a speech 
disability, an orthopedic handicap, or a health impairment. 



32 percent of those without disabilities were enrolled full 
time in graduate and first-professional 8 programs in 1996. 
(See appendix table 3-12.) 

Sources of financial support 

Women 

Among full-time graduate students in engineering in 
1997, the primary sources of financial support for men 
and women were similar: 25 percent of men and 27 percent 
of women relied primarily on self support, 36 percent of 
men and 37 percent of women relied primarily on institu- 
tional support, and 24 percent of men and 23 percent of 
women relied primarily on Federal support. (See appendix 
table 3-16.) 

In the sciences, institutional support was the primary 
source of support for 45 percent of men and 43 percent of 
women who were enrolled full time. Female graduate stu- 
dents in the sciences were more likely than males to be 
self-supported (35 percent versus 26 percent), but within 
science fields the differences are generally smaller. Simi- 
larly, female full-time graduate students were less likely 
than males to have Federal support (16 percent versus 
21 percent) in the sciences as a whole, but within science 



8 Includes chiropractic medicine, medicine, dentistry, optometry, 
osteopathic medicine, pharmacy, podiatry, and veterinary medicine. 
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fields the differences are generally smaller. In each major 
science field, however, a lower percentage of female full- 
time graduate students than male had Federal support. 

Minorities 

Among U.S. citizen and permanent resident science 
and engineering graduate students enrolled full time for 
the full year, a smaller proportion of Asians (21 percent) 
received loans than of whites (36 percent) or of under- 
represented minorities 9 (43 percent). On the other hand, 
larger percentages of Asians than of other groups received 
research assistantships and teaching assistantships. (See 
appendix table 3-17.) A larger share of underrepresented 
minorities than of whites or Asians received grants. These 
differences may be due at least in part to variations in 
field as well as eligibility for various types of aid. For 
example, Asians who entered graduate school as students 
on temporary visas may not have been eligible for many 
Federal loan programs. 



9 Underrepresented minority categories are American Indian; black, 
non-Hispanic; and Hispanic. 



Persons with disabilities 

Although the National Center for Education Statistics 
collects data through its National Postsecondary Student 
Aid Study on disability status from a sample of graduate 
students and provides information on field and enrollment 
status, the number of students with disabilities in the 
sample is too small to generate reliable data on financial 
support for those in science and engineering programs. 
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Chapter 4 



Graduate Degrees 



Overview - 

Trends in attainment of master’s and doctoral degrees 
follow the same pattern seen with bachelor’s degrees and 
graduate enrollment: That is, both the numbers and 
percentages of women and minorities earning master s 
degrees and doctorates in science and engineering have 
increased over time. Detailed data on science and engi- 
neering graduate degrees earned by women are available 
from 1966 to 1996 for master’s degrees and from 1966 to 
1997 for doctorates. For racial/ethnic groups, comparable 
annual data are only available as far back as 1989 for 
master’s degrees and 1975 for doctorates. 1 



table 4-2.) By 1996, they earned 37,453, or 39 percent. In 
contrast, the numbers of master’s degrees earned by men 
in science and engineering remained relatively constant 
from the early 1970s through the early 1990s at around 
50,000 degrees per year; this figure has risen only slightly 
since then. (See figure 4- 1 .) 

Women earn a smaller percentage of master’s degrees 
than of bachelor’s degrees awarded in science and engi- 
neering. In 1996, when women earned 59 percent of the 
master’s degrees awarded in science and engineering, they 
also received 47 percent of the bachelor’s degrees in sci- 
ence and engineering. (See appendix tables 2-6 and 4-3.) 
By contrast, in non-science and -engineering fields, 



Master’s degrees 

The number of master’s degrees awarded in science 
and engineering between 1966 and 1996 more than 
doubled, increasing from 41,049 to 95,313, but account 
for a lower percentage of all master’s degrees. (See 
appendix table 4-1.) Science and engineering degrees 
accounted for 23 percent of all master’s degrees awarded 
in 1996, compared with 29 percent in 1966. 

Women 

In science and engineering fields, both the number of 
women earning master’s degrees and their proportion of 
the total have risen steadily over the past 30 years. In 1966, 
women earned 5,469 or 13 percent of the science and 
engineering master’s degrees awarded. (See appendix 



'Data on the race/ethnicity of bachelor’s and master’s degree recipients 
were collected biennially by the National Center for Education Statistics 
from 1977 to 1989 and annually thereafter. The data were collected 
only at the broad field level until 1995. Because of changes in field 
taxonomy in 1985, data on bachelor’s and master’s degrees by race/ 
ethnicity and field from 1985 on are not comparable to earlier data. 
Data on the race/ethnicity of doctoral degree recipients were first 
collected in the Survey of Earned Doctorates in 1973. Data for 1973 
and 1974 are excluded from this report because they included a large 
number of doctorate recipients of “unknown” race/ethnicity. 
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Figure 4-1 . 

Master's degrees awarded in science and engineering (S&E) 
fields and in non-S&E fields, by sex: 196&-96 . v 



Number 




, SOURCE: Tabulations by National Science Foundation/Division of Science 
Resources Studies; data from U.S. Department of Education, 
National Center for Education Statistics, Integrated Postsecondary 
Education Data System, Completions Survey. 
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women earn about the same percentage of master’s degrees 
as they do of bachelor ’s degrees: Women received 59 per- 
cent of the bachelor’s degrees and 61 percent of the 
master’s degrees awarded in non-science and -engineering 
fields in 1996. (See appendix tables 2-6 and 4-3.) 

By field, women earned the highest percentage of 
science and engineering master’s degrees in psychology 
(72 percent), the social sciences (50 percent), and the 
biological/agricultural sciences (49 percent); they received 
their lowest percentage of master’s degrees in engineering 
(17 percent). (See appendix table 4-3.) Although the num- 
ber and percentage of master’s degrees awarded to women 
in many of these fields have been increasing, this is not 
the case in the fields of mathematics and computer science, 
where their share of total master’s awards has changed 
little since the late 1980s. 

A dissimilarity index was constructed to measure the 
amount of similarity or dissimilarity in the distributions 
of men and women by master’s degree field. 2 An exami- 
nation of trends in the dissimilarity index shows that the 
master’s degree field distributions of men and women have 
become more similar over the past 30 years. In 1966, the 
dissimilarity index was 17.7, indicating that 17.7 percent 
of women would have to switch their master’s degree field 
to match the distribution of fields of male master’s degree 
recipients. (See appendix table 4-2.) By 1996, the dissimi- 
larity index was 7.8. (See figure 4-2.) 

Minorities (U.S. citizens and permanent 
residents only) 

In 1996, 360,682 master’s degrees were awarded to 
U.S. citizens and permanent residents, 68,151 — 19 per- 
cent — of them in science and engineering. (See appendix 
tables 4-4 and 4-5.) More than one-third of all master’s 
degrees awarded to Asians were in science and engineering 
in 1996. In contrast, 14 percent of all master’s degrees 
awarded to blacks and 18 percent of all master’s degrees 
awarded to whites, Hispanics, and American Indians were 
in science and engineering. (See text table 4-1.) 



Figure 4-2. 

Index of dissimilarity of field of master's and doctoral degrees 
in science and engineering, by sex: 1966-97 




NOTE: The dissimilarity index is a measure of the percentage of female 

degree recipients who would need to switch fields of study to match 
the percentage distribution of male degree recipients. The index is 
calculated as the sum of the absolute difference between the 
percentage of female degree recipients earning degrees in each field 
and the percentage of male degree recipients earning degrees in 
each field divided by 2. 

SOURCES: Tabulations by National Science Foundation/Division of Science 

Resources Studies; data on master's degrees from U.S. Department 
of Education, National Center for Education Statistics, Integrated 
Postsecondary Education Data System, Completions Survey. Data 
on doctorate degrees from National Science Foundation/Division of 
Science Resources Studies, Survey of Earned Doctorates. 
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A dissimilarity index was constructed to measure the 
amount of similarity or dissimilarity in the distributions 
of racial/ethnic groups by master ’s degree field. 3 The index 
is highest for Asians — 18.8 percent of Asians would have 
to switch their master’s degree field to match the field 
distribution of their white counterparts. (See appendix 
table 4-4.) The index is lowest for Hispanics — 1.5 percent 
would have to switch their master’s degree field to match 




The dissimilarity index is a measure of the percentage of women 
master’s degree recipients who would need to switch fields of study to 
match the field distribution of men students receiving master’s degrees. 
The index is calculated as the sum of the absolute difference between 
the percentages of male and female degree recipients in each field 
divided by 2. The fields used in the calculation are engineering; physical 
sciences; earth, atmospheric, and ocean sciences; mathematics; com- 
puter science; biological/agricultural sciences; psychology; social sci- 
ences; and non-science and -engineering. 



3 This dissimilarity index is a measure of the percentage of master’s 
degree recipients in a racial/ethnic group who would need to switch 
fields of study to match the field distribution of white students receiving 
master’s degrees. The index is calculated as the sum of the absolute 
difference between the percentage of master’s degree recipients in a 
particular racial/ethnic group earning master’s degrees in each field 
and the percentage of their white counterparts earning master’s degrees 
in each field divided by 2. The fields used in the calculation are 
engineering; physical sciences; earth, atmospheric, and ocean sciences; 
mathematics; computer science; biological/agricultural sciences; 
psychology; social sciences; and non-science and -engineering. 
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Text table 4-1. 

Percentage of all earned master's degrees that are in science 
and engineering, by citizenship and race/ethnicity of 
recipient: 1989 and 1996 



Citizenship and race/ethnicity 


1989 


1996 


Total, all recipients 


22.6 


21.7 


U.S. citizens and permanent residents 1 


19.8 


18.9 


White, non-Hispanic 


19.1 


18.3 


Asian/Pacific Islander 


40.3 


34.4 


Black, non-Hispanic 


12,3 


14.3 


Hisganic : 


19.5 


17.7 


American indian/Alaskan Native?. 


19.3 


"18.0 


Unknown race/ethnidty 


23.5 


20.3 


Nonresident aliens 2 ; 


47.1 


42.7 



1 Racial/ethnic categories are as designated on the survey form. These 
categories indude U.S. citizens and foreign citizens on permanent visas 
(i.e., resident aliens who have been admitted for permanent residency). 

2 Nonresident aliens indude foreign citizens on temporary visas only. No 
radal/ethnic data are collected for this group. 

NOTE: Data on race/ethnidty of degree redpients were collected on broad 

fields of study only until 1994; therefore, these trend data could 
not be adjusted to the exact field taxonomies used by NSF. 

SOURCE: Tabulations by National Science Foundation/Division of Sdence 
Resources Studies; data from U.S. Department of Education, 

National Center for Education Statistics, Integrated Postsecondary 
Education Data System, Completions Survey. 
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the field distribution of white master’s degree recipients. 
The dissimilarity index was 2.9 for American Indian and 
4.3 for black master’s degree recipients. 

The number of master’s degrees in science and engi- 
neering awarded to all racial/ethnic groups increased in 
the 1990s. These gains occurred in degrees earned by both 
men and women. The percentages of master’s degrees 
earned by Asians, blacks, and Hispanics increased from 
1989 to 1996. (See figure 4-3.) 

Asians 

Asians earned 5,942 master’s degrees in science and 
engineering in 1996, up from 4,100 in 1989. By 1996, 
Asians accounted for 9 percent of all science and engi- 
neering master’s degrees awarded, up from 7 percent in 
1989. (See appendix table 4-6.) In contrast, they earned 
4 percent of the master’s degrees awarded in 1996 in non- 
science and -engineering fields. 

Asians earned an increasing percentage of the master ’s 
degrees in each major science and engineering field-during 
this time period. In 1996 — as has been the case since 



1989 — the two fields in which Asians earned the largest 
proportions of science and engineering master’s degrees 
were computer science and engineering. 

Blacks 

Blacks earned 3,5 18 science and engineering master’s 
degrees in 1996 (5 percent of the total), up from 1,652 
(3 percent) in 1989. (See appendix tables 4-4 and 4-6.) 
They earned 7 percent of the master’s degrees in non- 
science and -engineering fields. 

The percentage of master’s degrees earned by blacks 
in each of the major science and engineering fields 
increased between 1989 and 1996, with the numbers of 
master’s degrees earned by blacks in some fields more 
than doubling over the 7-year period. Thus, in mathe- 
matics, master’s degrees awarded to blacks rose from 59 
to 151; in the agricultural sciences, from 36 to 88; in the 
social sciences, from 407 to 965; and in psychology, from 
395 to 947. Two fields — the social sciences and psychol- 
ogy — accounted for 54 percent of the science and engi- 
neering master’s degrees earned by blacks. In comparison, 



Figure 4-3. 




Percentage of master's degrees in science and engineering 
earned by minority groups, by race/ethnidty of U.S. citizens 



and permanent residents: 1989-96 




Education Data System Completions Survey. 
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40 percent of the science and engineering master’s degrees 
earned by all U.S. citizens and permanent residents were 
in these fields. 

Hispanics 

Trends in master’s degrees earned by Hispanics were 
similar to those for blacks. Hispanics earned 2,730 science 
and engineering master’s degrees in 1996, 4 percent of 
the total earned by all U.S. citizens and permanent resi- 
dents. (See appendix tables 4-4 and 4-6.) This was an in- 
crease from the 1,585 master’s degrees (3 percent) earned 
by Hispanics in 1989. Hispanics earned 4 percent of the 
master’s degrees awarded in non-science and -engineering 
fields in 1996. . 

The percentage of master’s degrees earned by 
Hispanics in each of the major science and engineering 
fields increased between 1989 and 1996. As with blacks, 
the numbers of master’s degrees earned by Hispanics more 
than doubled in some fields over the 7-year period. In 
mathematics, the number of master’s degrees earned by 
Hispanics rose from 34 in 1989 to 91 in 1996; in psychol- 
ogy, the increase was from 360 to 709. 

American Indians 

American Indians earned 304 master’s degrees in sci- 
ence and engineering in 1996; this figure was up from 
209 in 1989. (See appendix tables 4-4 and 4-6.) The overall 
percentage of science and engineering master’s degrees 
earned by American Indians was unchanged, however, 
remaining at 0.4 percent. American Indians earned 0.5 per- 
cent of non-science and -engineering master’s degrees in 
1996. 

The largest numbers of science and engineering 
degrees earned by American Indians were in the social 
sciences (97) and psychology (80). More than half (58 per- 
cent) of the science and engineering master’s degrees 
earned by American Indians in 1996 were in these two 
fields, compared with 40 percent of the science and engi- 
neering master’s degrees earned by all U.S. citizens and 
permanent residents. 

Minority women (U.S. citizens and 
permanent residents only) 

The numbers of master’s degrees in science and engi- 
neering awarded to women and to men in each racial/ 
ethnic group increased during the 1989-96 period. (See 
appendix tables 4-7 and 4-8.) The increases during this 
time occurred in most major science and engineering 
fields, with the exceptions of computer science and the 



physical sciences. The numbers of master’s degrees in 
computer science dropped for white men and women and 
for American Indian men, stayed the same for American 
Indian women, and increased for all other groups. The 
numbers of master’s degrees in the physical sciences rose 
for women of all racial/ethnic groups, but dropped for all 
men except for blacks and Hispanics. 

Women earned 41 percent of the master’s degrees 
awarded in science and engineering to U.S. citizens and 
permanent residents in 1996. Blacks were the only racial/ 
ethnic group in which women earned more than half of 
the master’s degrees in science and engineering. Black 
women earned 56 percent of the master’s degrees in 
science and engineering to blacks in 1996. (See figure 4-4.) 

Persons with disabilities 

Data on master’s degree awards to persons with 
disabilities are not collected by the Federal Government. 
The National Science Foundation does not collect data 
on master’s degrees; the National Center for Education 
Statistics does collect data on the number of master’s 
degrees but not by measures of disability status. As noted 
in the previous chapter, data on disabilities are frequently 
not included in comprehensive institutional records. 
Therefore, enrollment and degree data collected from col- 
leges and universities are not reported by disability status. 

Doctorates 

Awards in science and engineering accounted for 
63 percent of all doctoral degrees in 1997. The number of 
doctoral degrees in science and engineering more than 
doubled between 1966 and 1997, rising from 11,570 to 
26,847. (See appendix table 4-9.) Science and engineering 
doctorates rose sharply in the 1960s, stabilized in the 
1970s, and rose again in the 1980s and early 1990s. In 
1997, the number of science and engineering doctorates 
dropped for the first time since 1980. 

Women 

In science and engineering fields, both the number of 
women earning doctoral degrees and their percentage of 
the total have risen steadily over the years. In 1 966, women 
earned 924 or 8 percent of all science and engineering 
doctoral degrees awarded. (See appendix tables 4-10 and 
4-11.) By 1997, they earned 8,796, or 33 percent. Men, 
on the other hand, accounted for all of the decline in the 
number of doctorates in the 1970s and for the decrease 
between 1996 and 1997. (See figure 4-5.) 
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Figure 4-4. 

Percentage of master’s degrees in science and engineering earned by women, by race/ethnicity of U.S. citizens 
and permanent residents: 1 996 





SOURCE: National Science Foundation/Division of Science Resources Studies, 
Survey of Earned Doctorates. 
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Women earn a smaller percentage of the doctoral 
degrees in science and engineering than they do of the 
doctoral degrees in other fields. In 1997, women earned 
8,526 or 54 percent of the doctorates awarded in non- 
science and -engineering fields. (See appendix tables 4-10 
and 4-11.) 

By broad science and engineering field, women earned 
the highest percentage of doctoral degrees in psychology 
(67 percent), the biological/agricultural sciences (41 per- 
cent), and the social sciences (39 percent); they earned 
the lowest percentage of their doctoral degrees in engi- 
neering (12 percent) in 1997. 4 (See appendix table 4-11.) 

Reductions in the doctorate field dissimilarity index 
over time indicate that the field distributions of male and 
female doctorate recipients are becoming more similar. 5 
In 1966, the dissimilarity index was 26.1, indicating that 
26. 1 percent of women would have to switch their Ph.D. 
field to match the field distribution for male Ph.D. 
recipients. By 1996, the dissimilarity index was 17.4. (See 
appendix table 4-10 and figure 4-2.) 



4 See http://www.nsf.gov/she/srs/sengdr/start.htm for data on doctoral 

degrees by finer field and for the most recent data on doctoral degrees. 
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